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This  report  documents  the  background,  approach,  and  development  of  a flight 
safety  evaluation  methodology  for  the  Navy.  This  methodology  applies  a mathematical 
model  in  the  processing  of  Navy  3M  aircraft  equipment  failure  data  to  produce  a quan- 
tified safety  index  of  malfunction-problem  severity.  The  modeling  process  permits 
systematic  identification  of  the  functional  relationships  of  aircraft  equipment  to  flight 
safety,  and  yields  safety  criticality  indices  responsive  to  the  probability  of  occur- 
rence of  a malfunction  and  the  probability  that  it  will  result  in  an  accident.  These 
indices  can  then  be  used  in  trend  analyses  to  flag  potential  safety  problems. 

Increased  responsiveness  to  current  operations  produced  by  this  model  makes 
the  flight-safety  methodology  unique  in  its  ability  to  flag  events  or  operations  most 
likely  to  produce  unacceptably  high  accident  risks.  Thus  the  methodology  has  the 
ability  to  currently  and  continuously  rank  malfunction  problems  with  respect  to  their 
accident  potential.  This  ranking,  based  on  criticality  assessment,  can  provide  the 
basic  parameters  necessary  for  analysis  of  safety  versus  cost  for  proposed  aircraft 
modifications,  changes  in  maintenance  or  flight  operations,  or  even  alternative  air- 
craft designs. 

The  evaluation  tool  produced  in  this  study  will  not  of  itself  reduce  aircraft 
malfunction  mishaps  — only  management  actions  and  fiscal  expenditures  can  do  so. 
The  utility  of  the  safety  assessments  available  from  the  application  of  this  tool  lies 
in  its  ability  to  alert  commanders  to  the  presence  of  malfunction  safety  problems  and 
to  quantitatively  assign  an  importance  to  each. 
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In  1965,  ARINC  Research  Corporation  began  to  explore  the  desirability  and 
practicability  of  an  objective  quantification  of  flight  safety.  The  investigation,  which 
included  a comprehensive  review  of  current  flight-safety  activities,  suggested  the 
feasibility  of  developing  a quantification  technique. 

An  Air  Force-funded  study  by  ARINC  Research  in  1967  demonstrated  the 
feasibility  of  a predictive  technique  based  on  system  reliability  characteristics.  A 
methodology  was  developed  for  providing  flight-safety  indicators  sensitive  to  changes 
in  equipment  malfunction  rates,  in  their  effects  on  the  mission,  and  in  unit  or  fleet 
operations.  This  methodology,  in  conjunction  with  accident  data,  permits  timely 
predictions  of  accident  potential,  and  can  contribute  to  design  evaluation  and  opera- 
tional planning  by  providing  a degree  of  safety  assessment  previously  unavailable. 

The  Air  Force  continued  funding  of  this  effort  to  develop  the  mathematical  models 
for  the  F-106  aircraft. 

In  June  1968  the  Naval  Safety  Center  contracted  with  ARINC  Research 
Corporation  to  extend  this  methodolcty  to  the  F-4J  aircraft. 

The  first  months  of  this  effort  were  devoted  to  data  surveys,  collection  of  flight 
data,  acquisition  of  aircraft  documentation,  and  formulation  of  criteria  for  adapting 
the  Air  Force  mathematical  model  to  the  Navy  application.  Results  of  this  initial 
effort  appear  in  the  first  interim  report  under  this  contract.*  The  report  also 
describes  the  techniques  to  be  applied  in  identifying  functional  relationships  and 
assessing  safety  sensitivity. 

The  second  interim  report,**  describes  the  development  of  functional  diagrams 
and  safety  sensitivity  assessments  for  the  F-4-T  aircraft.  The  functional  diagrams 
and  an  example  of  safety  sensitivity  analyses  are  presented  in  the  appendices. 


* Development  of  Flight-Safety  Prediction  Methodolop 
Center,  Nov.''l968,  Publication  753-01-1-938. 

**  Development  of  Flight-Safety  Prediction  Methodolog 
Center,  April  19697  Publication  753-01-2-968. 
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2 

STUDY  APPROACH 


2. 1 GENERAL 

2.1.1  Present  Flight  Safety  Technology 

Probably  the  most  vital,  and  certainly  the  most  publicized,  of  flight  safety 
activities  is  accident  investigation.  By  isolating  cause  factors,  such  investigations 
are  instrumental  in  reducing  the  probability  of  recurrence  of  particular  types  of 
accidents. 

Traditional  safety  analysis  usually  consists  of  extrapolating  historical  accident 
rates  into  probable  future  rates.  The  year-by-year  accuracy  of  such  estimates  is 
partly  a function  of  how  judiciously  the  predictor  selects  and  screens  his  accident 
rate  data.  These  predictions  can  be  quite  accurate  when  equipment  characteristics, 
maintenance  level  environments,  and  pilot  skills  are  consistent  with  those  existing 
when  the  accident  rates  were  calculated.  Often,  however,  adverse  changes  in  areas 
critical  to  safety  are  recognized  only  after  the  accident  rate  has  been  found  to  be 
higher  than  expected  and  accident  investigations  have  isolated  the  causes. 

Considerable  effort  has  been  directed  toward  improving  the  predictive  technology 
and  "getting  a better  handle"  on  the  safety  status  of  aircraft.  These  efforts  have 
resulted  in  lower  accident  rates  through  "pre-accident"  identification  of  safety 
problem  areas;  and  the  associated  techniques  will  continue  to  be  useful  for  this 
purpose. 

It  is  being  increasingly  recognized  that  safety  must  be  consciously  designed  into 
the  system,  through  a disciplined  and  systematic  analysis  at  every  stage  of  develop- 
ment. Both  industry  and  government  are  encouraging  such  design  evaluation,  as 
demonstrated  by  the  creation  of  MIL-S-38130,  General  Requirements  for  System 
Safety  Engineering  of  Systems  and  Associated  Subsystems  and  Equipment,  and  the 
superseding  MIL-STD-882  (same  title).  Both  of  these  documents  require  system 
safety  analyses  for  identifying  the  potential  safety  effects  (including  hazards)  associ- 
ated with  system  malfunctions.  The  methodology  for  performing  these  analyses  is 
often  left  up  to  the  contractor  as  long  as  it  is  consistent  with  the  requirements  and 
scope  of  his  contract.  Unfortunately,  an  agency  using  aircraft  built  by  a cross-section 
of  manufacturers  will  be  confronted  with  a set  of  system-safety  analyses  of  widely 
varying  approaches  and  technical  quality.  The  intent  of  this  effort  was  to  create  a 
single  methodology  that  could  be  used  with  existing  Air  Force  data  systems  to  provide 
safety  evaluation  of  operational  equipment  problems,  and  applicable  to  all  aircraft  in 
the  Air  Force  inventory. 

This  methodology  will  provide  otherwise-unavailable  information  concerning 
aircraft  design,  malfunction  trends,  and  the  significance  of  these  trends  with  respect 
to  safety.  This  information  can  be  used  to  quantify  aircraft  operations,  equipment, 
and  events  in  terms  of  their  relative  contribution  to  accidents. 
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2.1.2  Safety  Quantification 


The  desirability  of  an  objective  quantification  of  safety  has  long  been  recognized. 
However,  problems  associated  with  developing  a realistic  and  applicable  mathematical 
technique  are  formidable,  since  accidents  arc  statistically  infrequent  and  causes 
cannot  always  be  determined.  Tho  approach  must  then  be  to  quantify  the  degree  of 
danger  associated  with  flight  operations,  since  such  threats  are  generally  translatable 
into  qualitative  terms. 

The  value  of  a safety  measurement  lies  in  its  objectivity  and  correlation  to  the 
"real  world. " In  the  popular  sense  though,  the  assessment  of  the  safety  of  any 
environment  or  situation  is  based  on  bot.h  tho  actual  risk  and  the  individual's  degree 
of  willingness  to  accept  (or  have  others  accept)  that  risk.  The  latter  factor  is  sub- 
jective, and  results  in  widely  varying  assessments  of  the  same  event.  A quantified 
safety  index  reflecting  the  actual  risk  will  provide  the  basis  for  objective  assess- 
ments, from  which  the  desirability  of  an  activity  or  operation  can  be  evaluated.  In 
Nuvy  applications,  for  example,  commanders  will  be  able  to  assess  the  impact  on 
safety  of  contemplated  changes  in  equipment  and  mission  profiles. 

2.1.3  Flight  Safety  Concepts 

The  minimization  of  personal  injury  and  property  damage  is  the  objective  of  all 
safety  efforts.  Safety,  when  defined  as  the  absence  of  potential  personal  injury  and 
property  damage,  is  typically  quantified  in  terms  of  the  total  dollar  loss  resulting 
from  mishaps  in  operation.  From  an  analvsis  or  predictive  standpoint,  it  is 
unfortunate  that  the  amount  of  property  damage  or  personal  injury  resulting  from  an 
aircraft  mishap  is  often  determined  by  conditions  external  to  the  functional  aircraft 
system.  For  example,  a malfunction  that  results  in  an  aircraft  hitting  a school  would 
be  expected  to  produce  far  greater  diligence  in  the  implementation  of  remedial  action 
than  would  be  realized  if  the  aircraft  were  to  come  down  in  an  unpopulated  area. 

The  dollar-loss  quantification  parameter  is  a legitimate  and  useful  after-the- 
fact  performance  indicator,  but  is  of  little  value  in  assessing  the  importance  of  safety 
problems  that  have  not  yet  caused  dollar  loss.  Therefore  the  methodology  was 
designed  to  produce  a measurement  scale  against  which  the  importance  of  a problem 
could  be  assessed  in  relation  to  other  problems  within  the  aircraft. 


2.2  FLIGHT  SAFETY  ASSESSMENT  TECHNIQUES 

In  general  terms,  the  assessment  techniques  rank  pix>blem  criticalities  accord- 
ing to  1)  the  likelihood  that  a malfunction  will  occur,  and  2)  the  resulting  degradation 
to  the  aircraft's  "flyability.  " The  probability  of  an  accident  caused  by  an  event  can  be 
expressed  as  the  probability  of  the  event  times  the  conditional  probability  that  the 
event  will  cause  an  accident.  Stated  in  equation  form, 


Pl^.Ej)  = P^P^lEj) 

where:  P(^,  Ej)  is  tho  probability  of  an  accident  duo  to  event  j; 

P(Ej)  is  the  probability  of  occurrence  of  event  j;  and 

|Ej)  is  the  pix>bability  of  accident  given  that  event  j has  occurred 


Ill  terms  of  malfunction  contributions  to  accidents,  P(Ej)  can  be  thought  of  as 
the  probability  of  failure  j,  and  P(vf  |Ej)  aj  the  probability  that  the  occurrence  of 
failure  j will  result  in  an  accident. 

Since  the  intent  of  the  efforts  described  here  is  to  provide  a ranking  by  safety 
significance  of  all  malfunction  problems,  it  is  not  necessary  that  absolute  values  of 
P(^f , Ej)  be  developed.  If  the  values  developed  are  correct  relative  to  each  other,  a 
proper  ranking  will  be  established. 

The  assessment  techniques  developed  are  based  on  a factor  termed  "criticality. " 
Criticality  is  an  index  proportional  to  P{J,  Ej),  rnd  which  therefore  provides  the  same 
rank  ordering. 

The  major  reasons  for  the  proportionality  of  the  criticality  numbers  derived  by 
the  techniques  developed  in  this  study  are  as  follows: 

a.  The  techniques  do  not  include  the  effect  of  extraordinary  pilot  intervention 
to  prevent  accident  in  case  of  equipment  malfunction. 

b.  Application  of  the  model  for  quantifying  criticality  was  limited  in  its 
treatment  of  simultaneous  occurrence  of  independent  failures. 

c.  Malfunction  and  operational  data  can  yield  only  a proportional  estimate  of 
required  model  t iputs. 

While  strict  proportionality  cannot  be  justified,  . . is  believed  that  the  criticality 
rankings  derived  through  the  developed  techniques  do  provide  reasonable  relative 
measures  of  equipment  problem  potential.  The  nature  of  these  criticality  parameters 
will  be  discussed  in  the  descriptions  of  specific  modeling  techniques. 

This  safety  criticality  assessment  methodology  could  also  be  applied  prior  to  an 
aircraft's  becoming  operational.  The  assessment  of  safety  criticality  during  the 
design  phase  of  aircraft  procurement  can  alert  project  management  to  potential 
trouble  areas  and  functional  weaknesses. 


2.3  SCOPE  OF  EFFORT 
2.3.1  Specific  Approach 

As  has  been  stated,  the  purpose  of  this  effort  was  to  produce  a methodology  by 
which  safety-related  problems  can  be  Identified.  The  methodology  establishes  the 
relative  influence  on  flight  safety  of  the  various  equipments  in  an  aircraft,  permitting 
remedial  action  to  be  implemented  in  a timely  and  systematic  manner. 

For  this  study,  an  aircraft  is  assumed  to  be  in  a safe  condition  as  long  as  it  is 
operating  within  its  prescribed  performance  limits.  The  measure  of  safety  implied 
by  this  approach  is  a relative  measure  of  how  often  the  aircraft  will  be  in  a condition 
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to  causedamage.  This  definition  commits  the  methodology  to  the  establishment  of  an 
objective  safety  measurement  based  on  what  the  aircraft  can  and  cannot  be  expected 
to  do.  The  definition  also  has  the  property  of  separating  quantifiable  accident  ex)x>- 
sure  from  the  complex  assessments  of  damage  and  porsonal  injury. 

The  scope  of  this  effort  was  further  limited  to  that  accident  exposure  caused  by 
aircraft  equipment  malfunctions.  A recent  survey  of  Air  Force  and  Navy  accident 
summaries  indicated  these  cause  about  SO  percent  of  military  fighter  aircraft  acci- 
dents. Although  pilot-related  factors  are  recognised  as  a significant  cause  of 
aircraft  mishaps , the  Navy  and  ARINC  Research  agreed  that  the  successful  applica- 
tion of  the  methodology  be  limited  to  aircraft  equipment. 

This  program  did  not  consider  ejection  capability,  parachutes,  life  rafts,  etc. , 
which  do  not  make  an  aircraft  safer,  per  ae,  but  provide  for  the  survivability  of  the 
pilot  when  the  aircraft  is  unsafe.  Collision  was  also  excluded  from  consideration  in 
the  prebent  effort  because  of  the  complexity  of  the  interrelationships  between  pilot, 
aircraft  equipment,  ground  surveillance,  and  traffic  density,  and  therefore  should  be 
included  with  subsequent  expansion  of  the  methodology. 
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3 

ANALYSIS 


Discussed  in  this  section  is  the  development  of  a capability  for  assessing 
problem  criticality  with  respect  to  flight  safety.  The  following  subsections  describe 
the  major  tasks  pursuant  to  this  effort. 


3. 1 DATA  SOURCE  SURVEY 

A survey  of  available  Navy  data  was  made  to  determine  its  adequacy  and 
applicability  relative  to  a flight  safety  model,  and  any  modifications  necessary  to  the 
Air  Force  model  to  accommodate  Navy  data. 

The  Functional  Sensitivity  Model  was  specifically  developed  for  use  with  the 
3M  data  system;  however,  resolution  of  the  model  output  with  the  "real-world" 
safety  picture  will  be  handicapped  by  certain  deficiencies  in  this  system.  These 
deficiencies,  with  respect  to  safety  analysis,  stem  basically  from  the  fact  that  a data 
system  designed  for  one  purpose  is  to  be  utilized  for  another. 

3.1.1  Limitations  of  3M  Data  System 

The  first  problem  encountered  during  the  functional  analysis  was  the  correlation 
of  Work  Unit  Codes  in  the  WUC  manual  with  the  equipment  described  in  the  mainte- 
nance manual.  Compounding  this  problem  is  the  indenture  system  used  in  assigning 
WUC  numbers.  Field  personnel,  when  unable  to  easily  find  the  WUC  number,  often 
report  the  problem  at  a higher  system  indenture  level  to  ensure  that  the  piece  of 
equipment  in  question  is  covered.  This  would  be  a misleading  input  to  the  safety 
model,  since  from  the  functional  safety  sensitivity  standpoint,  a failure  of  a particular 
item  of  equipment  may  not  result  in  failure  of  the  system. 

The  present  3M  system  has  limited  provisions  for  recording  when  the  failure 
occurred.  Out  of  the  24  "When  Discovered"  codes  available,  only  two  are  repre- 
sentative of  the  type  data  necessary  for  processing  in  the  Functional  Sensitivity  Model. 
Only  the  problems  identified  by  When  Discovered  codes  C and  D are  appropriate  for 
use  with  this  model.  When  Discovered  codes  could  be  easily  expanded,  using  numeric 
designators,  to  indicate  the  phase  of  flight  in  which  the  problem  was  discovered. 

The  ability  to  determine  when  the  problem  occurred  is  necessary  not  only  to 
apply  the  appropriate  sensitivity  value,  but  should  be  mandatory  in  mission  success 
models  as  well.  Analysis  of  the  sample  data  collected  under  this  contract,  which 
included  the  mission  phase  in  which  failures  occurred,  revealed  that  failure  rates 
are  not  constant  throughout  the  mission  but  instead  generally  decrease  with  flight 
time. 

In  the  absence  of  3M  flight-phase  recording,  an  allocation  of  failures  by  mis- 
sion phase  must  be  made  (as  discussed  in  Section  4. 6. 1)  to  obtain  realistic  failure 
probability  information. 
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Another  problem  ami  is  associated  with  determining  whether  a maintenance 
action  was  performed  as  the  result  of  the  Wt!C  items  ceasing  to  function,  or  duo  to  a 
minor  discrepancy  in  its  operation.  The  majority  of  the  "I low  Malfunction"  codes 
provided  in  the  WUC  manual  fail  to  identify  how  an  item  failed.  Some  identify  why  it 
failed,  others  indicate  effects  of  the  failure.  This  inconsistency  keeps  "How  Mai" 
information  from  having  any  meaningful  application  to  system  evaluation  models. 

The  Naval  Safety  Center's  data  bank  was  found  to  bo  adequately  recording  the 
malfunctions  registered  by  the  3M  data  system,  and  the  capability  already  exists 
within  the  Ceni?»*  for  computing  mean  time  between  failure  (MTBF)  from  3M  failure 
information  coupled  with  flight  times  reported  on  pilot  debriefing  forms  (yellow 
sheets).  As  in  the  case  of  the  Air  Force  math  model  (designed  for  application  to  the 
AFM  66-1  data  system),  the  "When  Discovered"  codes  used  in  the  I1M  system  are 
inadequate  for  describing  the  length  of  time  an  aircraft  is  exposed  to  malfunctions  - a 
basic  input  to  the  safety-prediction  math  model. 

An  investigation  was  conducted  to  determine  the  impact  on  the  predictive  ability 
of  the  methodology  if  only  total  malfunctions  versus  total  airframe  hours  were  avail- 
able. Data  collected  from  the  Aerospace  Defense  Command  during  the  earlier 
Air  Force  study  were  examined  from  this  standpoint.  It  was  found  that,  due  to  a 
significant  change  in  failure  rate  with  flight  time  and  mission  phase,  failure  probabili- 
ties computed  on  the  basis  of  a constant  failure  rate  throughout  the  mission  were 
unrealistic.  It  was  therefore  concluded  that  some  form  of  data  screening  must  be 
performed  in  order  to  provide  accurate  measurements  of  malfunction  exposure. 

3.1,2  Supplemental  Data  Collection  Effort 


Due  to  the  magnitude  of  the  effort  requirod  to  collect  all  flight-phase  informa- 
tion from  all  naval  aircraft,  it  was  decided  to  initiate  an  experimental  data- collection 
and  analysis  program  that  would  provide  the  data  necessary  to  determine  actual  mal- 
function exposure  with  respect  to  the  total  number  of  failures  experienced.  The 
Naval  Safety  Center  arranged  for  this  data  collection  effort  to  be  conducted  at  the 
VF-121  Squadron,  Miramar  Naval  Air  Station. 

For  this  effort,  ARINC  Research  compiled  a manual  for  coding  pilot-reported 
malfunction  symptoms.  The  method  of  symptom  coding  is  unique  in  its  ability  to 
allow  machine  processing  of  informal  pilot  "squawks.  " This  Navy  manual  was  adapted 
from  that  used  by  the  Air  Force  Aerospace  Defnese  Command  in  its  Interceptor  Sortie 
Evaluation  Program,  though  extended  to  reflect  the  F4-R/J  aircraft  and  naval  mis- 
sion requirements.  Additionally,  ARINC  Research  developed  an  experimental  pilot 
debriefing  questionnaire  (Figure  3-1).  These  debriefings,  hold  in  the  Maintenance 
Control  Center  following  each  sortie,  provide  first-hand  (aircrew)  information  on  any 
malfunction  of  the  aircraft,  detailed  mission  profile  information  for  each  flight,  and 
the  flight-pui'pose  code. 

This  data-collection  effort  was  begun  in  September  1968,  and  data  were  com- 
piled from  1000  sorties  flown  by  VF-121.  Data  received  by  ARINC  Research  from  the 
squadron  were  reduced  to  computor-punchcard  format  for  analysis  of  exposure  indices. 
The  information  was  then  analyzed  to  determine  the  correlation  between  the  number 
of  failures  reported  and  the  actual  exposure  to  failure  during  flight. 
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12  min.  apart  I*  aiart-up/taai 
1 min  for  takaoft 
« min  for  climb 

Cnitan  art  for  approx  27  min.  at 

30.000  ft  prior  to  iafllght  refuolln*, 
and  1ft  mta  crutaa  ort  at  oo.ooo  ft 
after  Inflight  refuatlng 

12  mtn  for  Indlft'dl  refueling 
20  min  for  tactical  and  aacape 

—30  min  for  endaa  return  at 

25.000  ft 

P mtn  for  daaoant 
3 min  for  landing 
1ft  min.  for  uud/ahuk  •Wwn 


Noaewheel  ateerlng  problem  which 
occurred  (hiring  takeoff  and  landing 

EOT  too  high  - port  engine,  noted 
during  climb,  for  approx.  3 min. 

Radar  ateerlng  problem  noted  during 
tactical  * aacape,  approx  12  min. 


Interoom  between  cookplta,  Inter- 
mittent, waa  noted  during  climb, 
duration  waa  for  remainder  of  flight 


Oil  preaaure  too  high  (atb'd  engl.ia), 
waa  noted  during  return  crutaa, 
duration  waa  for  remainder  of  flight 


-Port  under  Item  17  tndteatea  port 
engine  problem. 


-"E"  under  'tern  10,  Indlcatea  pilot 
declared  an  emergency  due  to  oil 
preaaure  problem  Stb'd  under 
Item  17,  Indlcatea  that  problem 
waa  with  atb'd  engine. 


Figure  3-1,  Sample  Form 


The  Miramar  data  were  first  screened  to  eliminate  CARQUAL  and  FCLP 
missions,  thereby  representing  only  missions  in  which  mission  phases  are  sequential 
and  nonrepetitive.  Naval  Safety  Center  flight-time  and  3M  data  for  the  Manual  Flight 
Control  System  were  compared  with  the  corresponding  VK-121  data  and  found  to  agree 
closely  in  both  average  flight  time  (within  two  minutes)  and  failure  rate.  Because  of 
this  good  correlation,  the  method  of  assessing  failure  probability  by  mission  phase 
was  established  as  1)  computing  the  "average  mission"  failure  probability 


No.  failures 


(pp  = i -e 


and  then  2)  determining  the  ratio  of  aircraft  in  a failed  condition  in  each  flight  phase  to 
the  total  number  of  flights.  The  ratio  of  the  percent  failed  per  phase  to  the  mission 
failure  probability  was  computed  for  each  aircraft  system  for  each  mission  phase. 
These  values  are  listed  in  Table  3-1.  hi  criticality  computations  utilizing  3M  data, 
these  values  are  used  as  weighting  factor.;  for  mission-phase  failure  allocations. 

These  allocations  were  used  with  the  applicable  safety  sensitivity  assessment  to  arrive 
at  the  mission  phase  criticality  of  malfunctions. 


3.  2 AIRCRAFT  DESIGN  DOCUMENTATION 

The  Naval  Safety  Center  supplied  ARINC  Research  with  a complete  set  of 
Maintenance  and  Illustrated  Parts  Breakdown  manuals  for  the  F-4.1  aircraft.  These 
documents  served  as  the  basis  for  functional  analysis  and  the  assessment  of  safety 
sensitivity.  The  adequacy  of  these  documents  is  comparable  to  that  of  the  equivalent 
documents  on  which  the  Air  Force  analysis  was  based. 

A review  was  made  of  the  documentation  available  at  ARINC  Research  on  the 
F-4C  aircraft,  as  compiled  under  the  IROS  program  for  the  Air  Force.  Diagrams 
constructed  during  this  program  identify  the  functional  relationships  of  equipments 
required  for  mission  success.  With  respect  to  a safety  sensitivity  assessment,  how- 
ever, the  objective  of  the  functional  analysis  must  by  definition  be  different;  therefore 
this  documentation  was  primarily  of  value  in  identifying  Work  Unit  Codes  for  various 
aircraft  equipments. 

Due  to  the  differences  in  the  Navy /Air  Force  versions  of  the  F-4,  and  the 
difference  in  the  purpose  of  the  two  safety  efforts,  the  functional  analysis  under  the 
Navy  contract  did  not  utilize  the  Air  Force  F-4C  documents.  They  were  used  only 
as  a reference  in  cases  where  questions  arose  as  to  how  the  aircraft  operates. 


♦This  equation  reflects  the  application  of  the  traditional  reliability  equation,  R =©” 

modified  to  apply  to  only  the  average  mission  time(^ — ^rFTigKts) • Because  ^ *s 

equal  to  the  number  of  equipment  failures  divided  by  the  total  flight  time,  the  expo- 
nent becomes  equal  to  the  number  of  failures  divided  by  the  number  of  flights. 
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FUNCTIONAL  SENSITIVITY  MODEL 


I 


i 


4.1  GENERAL 

Equipment  criticalities  can  be  assessed  by  means  of  the  activities  indicated  in 
Figure  4-1.  The  first  activity,  Functional  Analysis,  is  the  identification  of  all  func- 
tions the  aircraft  is  expected  to  perform  and  the  determination  of  their  interrelation- 
ships. Safety  Dependency  Analysis  determines  which  of  these  aircraft  functions  are 
necessary  for  flight  safety.  In  Safety  Sensitivity  Assessment,  an  estimate  is  assigned 
to  each  function  of  the  probability  of  accident  occurrence  in  the  event  that  function  is 
lost.  These  conditional  probabilities  are  termed  "functional  sensitivities,"  and  when 
applied  as  weighting  factors  for  the  malfunction  occurrence  rates  represented  on  the 
second  line  of  Figure  4-1,  provide  the  basis  for  an  assessment  of  accident  potential 
and,  correspondingly,  of  equipment  criticalities.  Data  on  aircraft  operation  and 
accident  causes  can  be  used  to  modify  the  sensitivity  estimates,  thereby  improving 
accident  potential  and  equipment-criticality  assessments.  The  development  of  this 
technique  was  the  major  aspect  of  the  present  program. 


4. 2 MODEL  DESCRIPTION 

The  Functional  Sensitivity  Model  is  based  on  a detailed  functional  analysis  of  the 
system,  and  is  responsive  to  Work  Unit  Code  malfunction  information  such  as  provided 
by  the  3M  data  system  and  demonstration  of  its  compatibility  wit't  and  application  to 
actual  3M  failure  data. 


Figure  4-1.  Safety  Assessment  and 
Measurement  Flow  Diagram 
(Functional  Sensitivity) 
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I . 2.  1 A Simplified  AtvMrnt  Probability  Model 
•1.2.1. 1 Basic  Kgnations 

To  provide  an  overview  of  how  the  Functional  Sensitivity  Model  relates  to 
accident  probability,  we  shall  consider  the  following  simplified  version  of  an  accident 
probability  model.  Let 

represent  system  operational  state  j , consisting  of  a particular  combi- 
nation oi  states  of  individual  elements  within  the  system  (the  simplest  type 
of  such  combination  would  be  one  for  which  each  element  can  be  classified 
as  being  either  a success  or  failure). 

P(0i)  represent  the  probability  that  the  jth  state  occurs  during  the 
mission.  ♦ 

P(^fj/3j)  represent  the  probability  of  an  accident,  given  that  state  j occurs. 
The  overall  probability  of  an  accident,  P^f),  is  then  given  by  the  equation 


P<^)  --  SPtfjWI/Jj)  (1) 

This  model  is  of  course  overly  simplified,  but  even  in  this  form  it  represents  a 
formidable  quantification  task.  The  number  of  states  to  consider  is  of  the  order  2N, 
where  N is  the  number  of  individual  elements  in  the  aircraft.  When  mission  phase- 
sequencing, interdependency  of  failures,  and  element  degradation  states  (other  than 
success  or  failure)  are  considered,  the  necessary  modeling  and  quantification  pro- 
cedures become  prohibitive.  To  develop  a workable  model,  therefore,  it  was  neces- 
sary to  consider  system  states  involving  only  dependent  failures.  **  That  is, 


PW  = 2P(^,j)  (2) 

where:  P(^,  j)  = the  probability  of  an  accident  due  to  failure  of  just  the  jth  element. 

Since 


P(^,j)  = P(j)Ptf|j) 


1 3) 


where:  P(j) 

mil) 


the  probability  that  element  j fails 

the  probability  of  an  accident  given  that  the  j^  element  fails. 


Then 


P(tA)  = ZPUWlJ)  <4> 


♦For  exposition  purposes,  the  sequencing  of  state  occurrences  and  element  states 
leading  to  the  jtn  state  are  ignored. 

♦♦An  exception  was  redundant  designs,  for  which  multiple-failure  cases  were 
considered  (see  Section  4-4). 
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Basic  terms  in  the  foregoing  equations  are  assigned  the  following  nomenclature: 

P(J,  j)  is  termed  the  criticality  of  the  element;  for  convenience 
of  discussion,  this  parameter  will  be  represented  by  Cj; 

is  termed  the  sensitivity  of  the  j**1  element,  and  will  be 
written  as  Sj. 

P(j)  is  termed  the  function  loss  probability  of  the  J**1  element,  and 
will  be  written  as  Pj. 

Thus,  by  this  nomenclature,  equation  3 can  be  written, 


cj  * sjpj 


4. 2.1.2  Flight  Phase 

Because  an  element's  effect  on  safety  may  depend  on  the  portion  of  the  flight 
during  which  a malfunction  exists,  it  was  necessary  to  extend  the  Functional 
Sensitivity  Model  to  permit  accounting  for  this  effect. 

Consider  an  aircraft  for  which  a standard  mission  of  K phases  is  prescribed. 
If  we  denote  by  Sjtk  the  accident  sensitivity  of  element  j in  the  kth  phase;  that  is, 

Sj  k a p(accident  in  Phase  k given  element  j is  failed  in  that  phase), 
then  the  overall  criticality  of  the  J*h  element  can  be  expressed  as 


C)  = & P).kSj,k 


I 


where:  pj  k a Probability  that  element  j is  failed  in  the  k*h  phase. 

Pjtk  is  a complex  function  of  phase-dependent,  first- failure  probabilities, 
phase-transition  probabilities,  and  previous  sensitivity  values.  The  model  for  Pj,k 
is  discussed  in  Appendix  E. 

4.2.2  Use  and  Limitations  of  the  Model 

One  basic  limitation  of  the  model  is  that  criticality  rankings  apply  only  to 
individual  elements,  relative  to  each  other.  Element-failure  combinations  aro,  for 
the  most  part,  not  considered.  Failure  of  a particular  element,  say  jj,  may  not  be 
critical  if  each  of  a particular  set  of  other  elements  are  satisfactory.  However,  if 
one  or  more  of  these  other  elements  are  failed,  failure  of  ji  may  be  quite  critical. 
Multiple  failures  are  considered  only  when  there  is  a "first-order"  functional  dependence. 

This  Imposed  limitation  of  the  model  is  primarily  one  of  avoiding  undue  com- 
plexity for  the  initial  development.  The  basic  approach  used  could  allow  for  independent 
joint  failures,  but  such  inclusion  would  have  effectively  increased  from  N to  N2/2  the 
number  of  system  states  to  consider,  where  N numbers  in  the  thousands. 
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4. 3 SCOPE  OF  PRESENT  EFFORT 


The  basic  objective  of  this  program  is  the  development  of  a model  for  element 
criticality  based  on  element  sensitivity  and  malfunction  probability. 

At  the  outset  of  this  program,  it  was  anticipated  that  the  existing  Air  Force  flight 
safety  model  could  be  adapted  in  a limited-utility  format  for  routinely  processing  Navy 
data  to  arrive  at  flight  safety  measurements.  The  initial  idea  was  to  use  the  total 
number  of  failures  and  the  total  flying  hours  to  arrive  at  an  average  MTBF,  and  from  this 
to  compute  the  probability  of  failure.  Hie  latter  quantity,  together  with  the  sensitivity 
estimate,  would  then  provide  a meaningful  malfunction  exposure  and/or  accident  exposure 
index.  Upon  investigation,  however,  the  available  information  was  found  to  be  inadequate 
and  inaccurate.  Recognizing  this  factor,  the  Naval  Safety  Center  agreed  that,  rather  than 
have  an  early  model  with  these  properties,  it  would  be  far  more  desirable  to  embark 
upon  an  investigation  to  determine  how  best  to  arrive  at  an  accurate  model. 

The  first  step  in  the  subsequent  activity  was  the  initiation  of  a sample  data  collection 
program  at  Miramar  Naval  Air  Station.  This  effort  resulted  in  obtaining  actual  equip- 
ment malfunction  exposure  measurements  from  which  the  basic  factors  affecting 
malfunction  occurrence  could  be  examined. 

Assuming  the  validity  of  the  basic  expression,  Cj  = Sj-  Pi,  the  development  of 
criticality  rankings  for  the  various  elements  (j's)  of  a system  is  dependent  upon  the 
ability  to  quantify  the  malfunction  probability  (Pi)  and  element  sensitivity  (Si)  for  each 
element.  The  first  requirement,  that  of  determining  malfunction  probabilities,  depends 
on  the  use  of  3M  data,  as  discussed  in  Section  2.  Establishing  element  sensitivities 
represents  the  second  requirement,  and  is  discussed  in  the  next  section. 

4.4  MODEL  DEVELOPMENT 
4,4.1  General 


To  implement  the  basic  safety  model,  it  is  necessary  to  develop  a submodel  for 
Sj.k,  the  probability  that  a malfunction  in  element  j during  mission  phase  k will  result 
in  an  accident.  This  submodel  in  turn  requires  that  we  estimate  two  parameters:  the 
probability  of  accident  if  a major  function  is  not  available  during  each  mission  phase;  and 
the  dependence  of  the  major  function  on  element  j during  each  mission  phase. 

The  first  parameter  is  termed  "functional  sensitivity"  and  is  estimated  for  each 
major  function.  The  functional  analysis  performed  in  this  task  (see  Section  4. 5. 1) 
established  for  the  F-4J  aircraft  the  following  hierarchical  scheme: 

Aircraft 

Primary  functions 

Major  functions 

Function 

Elements  (Work  Unit  Codes) 

A primary  function  would  be  one  such  as  Flight  Control.  Major  functions  under  Flight 
Control  would  include  Pitch  Control  and  Yaw  Control. 

The  second  parameter,  "link  dependency,"  is  a vehicle  for  showing  the  influence 
of  each  functional-path  element  on  the  performance  of  a major  function.  For  example, 
if  the  major  function  being  considered  is  External  Lighting,  the  diagram  on  the  following 
page  illustrates  possible  functional  sensitivity  and  link  dependency  values. 
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The  0. 8 value  means  that  failure  of  the  Control  function  will  result  in  loss  of  the 
Lamp  function  80%  of  the  time.  The  0. 1 functional  sensitivity  value  denotes  that  loss 
of  external  lighting  will  result  in  an  accident  10%  of  the  time.  The  values  must  be 
interpreted  in  a proportional  sense,  in  that  the  actual  accident  probability  is 
dependent  upon  external  factors,  as  discussed  previously. 

The  remainder  of  this  section  discusses  the  procedures  and  model  used  to 
obtain  element  sensitivities;  e.g. , in  the  above  example,  the  accident  probability 
given  that  a Work  Unit  Code  in  the  Control  function  malfunctions. 

4.4.2  Definition  of  Principal  Functional  Relationships 

Throe  principal  types  of  functional  relationship— series,  redundant,  and 
parallel— were  identified  as  representing  the  major  forms  to  consider  in  modeling 
element  sensitivity. 

Series  Relationship  - A function  having  only  one  input.  Schematically, 


A 

B 

A 

which  indicates  that  outside  of  its  own  elements,  the  success  of  B is  only  affected 
by  the  success  of  A. 

Functional  Redundancy  - A function  having  one  or  more  backup  functions  that 
can  provide  the  required  inputs  to  successor  functions.  Schematically, 


Jl 


i 


i 


where  Aj  and  A2  represent  a functional  redundancy  in  that  either  may  provide  the 
necessary  input  to  B. 


Parallel  Functions  — Two  or  more  functions  independent  of  each  other  in  terms 
of  functional  success,  but  each  of  which  may  be  required  for  a successor  function. 
Schematically, 


B will  generally  require  both  Aj  and  A2 ; but  Aj  does  not  depend  on  A2 , nor  does 
A2  depend  on  Ax . 

In  some  cases  the  distinction  between  functional  redundancy  and  parallel  paths 
is  very  slight,  and  may  depend  on  mission  phase.  For  example  the  four  engines  of  a 
plane  can  be  considered  to  be  a redundant  configuration  providing  inputs  to  the  pri- 
mary propulsion  function  during  cruising,  but  would  generally  be  considered  to  be 
parallel  functions  during  takeoffs  requiring  full  power. 

In  general,  given  a schematic  relationship  of  the  form, 


we  can  say  that  A and  B are  in  a functionally  redundant  configuration  if  the  success 
probability  of  C is  the  same  if  1)  A and  B are  successful,  2)  A only  is  successful, 
or  3)  B only  is  successful.  If,  for  example,  C is  more  likely  to  be  successful  if  both 
A and  B are  successful,  rather  than  A or  B alone,  then  the  relationship  is  one  of 
parallel  paths. 

It  is  noted  that  the  mode!  will _also  account  for  element  redundance  and  parallel 
elements  through  inputs  such  as  P(A|ia),  representing  the  probability  that  the  Ath 
function  fails  given  that  the  ia™  element  in  A has  failed.  If  ia  is  a parallel  element, 
the  probability  would  depend  on  mission  requirements  and  other  parallel-element 
states. 

4.4.3  Link  Dependency 


Link  dependency  is  the  conditional  probability  of  a functional  failure,  given  the 
failure  of  immediate  predecessor  functions.  The  link  dependencies  applicable  to  the 
three  basic  designs  defined  above  are  shown  below. 


! I 


4-6 


t 


Series  ReUtlonshii 


‘rj^v— • ■-■ — ^•‘••irT 


Parallel  Functions 


We  shall  generally  assume  that  the  dependencies  of  Bi  with  respect  to  A , and  of 
B2  with  respect  to  A , are  independent  of  each  other,  so  that 


P^iyX)  = PfBjXlPCBjjlX) 

We  then  can  consider  three  link  dependencies  from  A to  B as  follows: 


noting  that 

P^jA)  = P(BjB2|A)  + P^BjjlA) 

P(B2|A)  = P(B1I2|I)  + P^B^A) 

4.4.4  Models  for  Element  Sensitivity 

Models  are  shown  below  for  determining  the  sensitivity  of  elements  for  each  of 
the  three  basic  designs.  The  derivation  of  each  model  is  detailed  in  Appendix  C.  The 
following  basic  assumptions  apply: 

a.  Except  for  cases  when  an  element  has  a redundant  or  parallel  counterpart 
or  is  located  in  a function  with  a redundant  or  parallel  function,  only  the 
element  under  consideration  shall  be  assumed  to  have  failed  initially.  Thus  the 
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expression  POf  |ta) . representing  tlis  accident  probability  given  failure  of 
iV*  *£»  Work  Unit  Code  element,  is  baaed(on  the  assumption  that  no  other 
element  has  (ailed  unless  element  i is  in  some  redundant  or  parallel  con- 
figuration. For  cases  in  which  there  are  redundant  or  parallel  counter- 
parts, failures  of  such  counterpart  elements  or  functions  are  considered  in 
accordance  with  their  occurrence  probabilities. 

« 

b.  The  success  of  all  immediate  predecessors  ensures  the  success  o?  a func- 
tion, provided  that  the  function  experiences  no  element  failures  Thus  for 
the  series  relationship 


B 

A 

we  assume 


P(B|A)  « 0, 


provided  B experiences  no  element  failures.  If  an  element  in  (Unction  A 
is  under  consideration,  the  latter  provision  is  always  true  by  assumption 
"a.” 

The  element  sensitivity  models  are: 

Series  Relationship 


PWTlla)  = P(X|ia)P(I|X)P(C|I)P(7|C) 
Functional  Redundancy 


B 


t J 

P(wf|la)  = P(A|ia)P(B|S)P(ClB)P(^|C) 
P(-f|ibl>  - P(^1|ibl)P(I2)P(7|l)P(^|T!f) 
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Parallel  Functions 


P(4|iJ  » P(A|i  ) { P(BC|  A) P(D  1 BC)  + P(BC|A)P(D|BC) 

8 8 

+ P(BC|A)P(D|BC)}P(^f|D) 

PUly  = P(I  I y { P(c  I ypp  ISc)  + P(C|ib)P(D|BC)}P(^|D) 

A case  not  explicitly  included  in  the  above  three  basic  functional  relationships  is 
one  for  which  a function  is  in  two  paths,  e.  g. , 


then 

p^iy  = P(cjyp(Bjia)P(^|cB)  + P(c|yp(B|ia)P(^|CB) 

+ P(C|ia)P<B|ia){l  - Ptf|C)Ptf|f)} 

where  it  is  assumed  that  the  effects  of  loss  of  the  major  functions  in  accident  occur- 
rence are  independent  of  each  other. 

4.5  MODEL  IMPLEMENTATION 

I The  principal  tasks  tnvolved  in  employing  the  Functional  Criticality  Model 

involve: 

a.  Performing  functional  analysis 

b.  Estimating  major-function  sensitivities 
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c.  Estimating  link  dependencies 

d.  Developing  a computer  program  for  model  implementation. 


These  tasks  will  be  discussed  in  the  following  sections. 


4. 5. 1 Functional  Analysis 

The  first  task  in  assessing  element  safety  sensitivity  is  the  identification  of  the 
functions  performed  by  the  aircraft  and  how  they  are  interrelated.  This  functional 
analysis  was  performed  with  information  in  NAVAIR  maintenance  manuals  used  in  the 
preparation  of  working-draft  functional  diagrams.  Tabulated  for  each  identified  aircraft 
function  were  1)  the  equipment  necessary  for  its  performance;  2)  equipment  operating 
modes;  and  3)  all  inputs  required  from  other  systems.  The  functional  analysis  then 
entailed  the  systematic  documentation  of  relationships  of  equipment  to  the  function 
performed. 

The  sample  sensitivity  assessment  conducted  during  Phase  II-A  demonstrated 
the  extreme  care  required  in  producing  an  accurate  analysis.  The  complexity  of  the 
functional  interdependencies  in  an  aircraft  such  as  the  F-4J  required  the  develop- 
ment of  a systematic  accounting  procedure  to  ensure  against  losing  functional  paths 
and  assuring  that  all  relationships  had  been  accounted  for.  All  functional  relation- 
ships identified  in  the  working-draft  functional  diagrams  were  recorded  in  a coded 
format,  from  which  a punchcard  was  created  for  each  relationship. 

For  computer  locating  purposes,  each  function  of  the  aircraft  carries  an  inden- 
tured ’’alpha"  code  indicating  the  primary  safety  sensitivity  path.  The  diagram  of  Fig- 
ure 4-2,  for  example,  identifies  the  Aircraft  Roll  function  as  CC,  which  requires 
inputs  from  CCA-R  and  CCA-L,  the  right  and  left  wing  control  surfaces,  respectively. 
These  elements  are  further  indentured  until  all  WUC  items  are  accounted  for  by  alpha 
designator.  Each  item  of  equipment  receives  an  alpha  designator  and  therefore  the 
number  of  alpha  designators  identified  with  a particular  WUC  equals  the  number  of 
items  installed  in  the  aircraft  having  the  same  WUC. 

The  basic  scheme  used  was  hierarchical  in  the  sense  that  a "predecessor"  func- 
tion provides  an  input  to  one  or  more  "successor"  functions.  Thus  the  success  of  a 
function  as  defined  by  this  scheme  is  dependent  (wholly  or  partially)  on  correct  inputs 
from  one  or  more  predecessor  functions.  For  example  the  function  Landing  Gear 
Extension  depends  on  the  subfunctions  Left  Main  Landing  Gear  Extension  and  Nose 
Landing  Gear  Extension.  Nose  Landing  Gear  Extension,  in  turn,  is  dependent  upon 
Nose  Landing  Gear  Door  Openings  and  Nose  Gear  Activation. 

Because  of  the  complexity  of  aircraft  systems  and  the  interdependency  of  one 
system  on  another,  no  consistent  universal  indenture  system  (from  function  to  sub- 
function, etc. ) is  possible.  One  example  of  the  problem,  as  can  be  seen  in  several 
of  the  diagrams  in  Appendix  A,  is  the  formation  of  functional  loops.  If  all  the  diagrams 
applicable  to  an  aircraft  were  combined,  the  total  diagram  would  be  so  tangled  with 
these  loops  that  no  meaningful  analysis  could  be  made.  Accordingly,  ARINC  Research 
elected  to  follow  the  proc3dure  of  subdividing  the  aircraft  into  the  nine  primary  and 
two  support  functions,  identifying  the  input  requirements  for  each  and  recording  each 
functional  relationship  in  a punchcard  format.  This  procedure  was  followed  down  to 
the  WUC  level.  A computer  program  was  designed  that  could  identify  and  document 
each  functional  path. 
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Performing  the  path  identification/documentation  task  by  computer  proved  to  be 
not  only  useful  but  necessary.  The  human  analyst  could  neither  keep  trade  of  all  func- 
tional paths  nor  assign  a numerical  sensitivity  to  each  path.  The  machine  processing 
allows  the  human  analyst  to  consider  only  one  functional  link  at  a time.  The  ability  to 
be  able  to  follow  all  of  the  functional  interrelationship!  within  the  aircraft  was  neces- 
sary for  meaningful  assessment  of  safety. 


Appendix  A to  this  report  contains  the  functional  relationship  diagrams  applicable 
to  the  F-4J  aircraft.  Most  of  these  diagrams  have  been  revised  since  the  publication  of 
the  second  interim  report  (ARINC  Research  Publication  753-01-2-868)  in  April  1969. 
Revisions  were  necessary  to  reflect  more  clearly  and  accurately  the  interrelationships 
of  the  functions. 


Following  each  section  of  functional  diagram/;  in  the  appendix  is  a listing  of  the 
functional  and  WUC  relationship  cards  for  that  section.  Ibis  listing  identifies  the  equip- 
ment required  to  accomplish  each  subfunction,  and  the  functions  required  to  accomplish 
the  next  higher  level  function.  The  functional-link  safety  sensitivities  are  included  in 
the  individual  cards  and  in  the  format  of  the  printout. 


4.5.2  Major-Function  Sensitivity  Assignment 

The  sensitivity  of  a function  is  defined  as  the  probability  that  failure  of  the  function 


will  cause  an  accident.  From  the  functional  analysis,  major  functions  were  identified  for 
the  F-4J  aircraft.  This  task  consisted  of  assigning  sensitivities  to  each  of  these  major 
functions  for  each  phase  of  the  mission. 

As  disoussed  previously,  the  actual  numerical  values  assigned  were  proportional  rather 
than  absolute.  The  assignments  were  made  by  a team  of  safety  engineers,  and  were  based  on 
the  general  assumption  that  major-function  failures  are  mutually  independent  with  respect 
to  aircraft  accident  probability. 


The  significance  of  certain  major  functions  is  dependent  on  external  influences, 
for  which  cases  "Provisory  Factors"  were  identified.  An  example  would  be  a wind- 
shield anti-ice  system,  which  has  a sensitivity  close  to  1.0  during  landing  under  icing 
conditions  but  has  no  effect  on  safety  on  a dry,  warm  day.  For  such  major  functions, 
the  procedure  used  was  to  always  assign  a "worst  case"  sensitivity  which  would  then 
be  modified  In  the  computerized  procedure  by  application  of  an  assigned  Provisory 
Faotor.  In  general,  Provisory  Factors  represent  the  probability  of  the  existence  of 
external  conditions  influencing  the  sensitivity  of  the  function. 


Table  4-1  lists  provisory  conditions  considered  in  analyzing  the  F-4J  aircraft. 


TABLE  4-1. 


PROVISORY  FACTORS  USED  IN  SAFETY  SENSITIVITY 
ASSESSMENT  OF  F-4J  AIRCRAFT 


Code 

Provisory  or  Conditional  Factors 

A 

Ice 

D 

Night 

E 

IFR 

F 

Supersonic 

G 

Rain 

K 

Normal  system  failed 

N 

Drag  chute  failed 

P 

Carrier  takeoff 

Q 

Carrier  landing 

3 

Wheel  brakes  failed 
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4. 5. 3 Link  Dependency  Assignment 

The  link  dependency  between  two  functions  A and  B,  where  B is  dependent  on  A, 
is  defined  as  the  probability  that  the  loss  of  function  A will  result  in  the  loss  of  the 
function  B. 

The  specific  functions  were  defined  by  functional  diagrams  showing  the  relation- 
ships between  them  (i.  e. , series,  parallel,  or  redundant),  to  higher-level  functions. 
Also,  the  individual  hardware  items  identified  by  Work  Unit  Codes  that  make  up  a 
function  vere  determined  in  the  functional  analysis  task. 

Link  dependencies  for  major  functions  were  assigned  by  a team  of  safety  engi- 
neers. These  values  are  also  mission-phase  dependent  in  that  a function's  importance 
to  a successor  function  may  depend  on  the  mission  phase.  The  basis  of  such  assign- 
ment for  the  more  common  cases  is  discussed  below. 

4. 5. 3. 1 Simple  Series  Relationship 

Consider  the  case  in  which  X is  a major  function  and  A a predecessor  function: 


a 

.i 

a 

3 


I 

I 
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t 


f 


A 

WUC-Ai 

P(X|A) 

X 

3 

P(^f|X) 

~a2 

3 

The  major  function  sensitivity  value  is  P(«f|lC)  and  the  link  dependency  A-to-X 
is  P(3f)X) . If  A is  required  for  X,  the  link  dependency  is  1. 0,  independently  of  the 
sensitivity  of  X.  For  example,  X may  have  a sensitivity  of  zero  when  on  the  ground 
(Phases  I and  9)  and  a sensitivity  of  1. 0 when  in  flight  (Phases  2 - 8)*.  However, 
P(5c|X)  would  still  be  assigned  a value  of  1. 0 for  each  phase  if  X cannot  perform 
successfully  without  an  input  from  A. 

Link  dependency  values  of  the  Work  Unit  Code  to  the  function,  e.g. , A}  to  A, 
are  also  required.  If,  for  example,  WUC-A2  in  the  above  diagram  serves  the  purpose 
of  damping  out  certain  oscillations  that  create  an  inconvenience  but_ltttle  hazard  to  the 
successful  accomplishment  of  the  function,  the  link  dependency  P(A|A2)  would  be 
assigned  a low  value. 

4. 5.3. 2 Parallel  Functions 

The  basic  parallel-function  relationship  is  shown  in  the  diagram  below. 


* Numbering  of  flight  phases  was  done  as  follows: 


1. 

Startup  and  taxi 

4. 

Cruise  out 

7. 

Descend 

2. 

Takeoff 

5. 

Maneuvering 

8. 

Land 

3. 

Climb 

6. 

Cruise  return 

9. 

Taxi  and  shutdown 

3 

.1 

3 

3 


3 

I 


i 

I 

3 


I 
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The  six  pertinent  link  dependency  values  are  shown  on  the  appropriate  path  legs.  j 

For  the  predecessor  functions  to  X <B  and  C),  three  link  dependency  values  are  | 

required,  reflecting  failure  of  either  1)  just  B,  2)  just  C,  or  3)  both  B and  C.  It  is  I 

noted,  however,  thsn  in  evaluating  the  sensitivity  of  function  B,  for  example,  it  is  j < 

assumed  in  the  application  of  the.  sensitivity  model  that  function  C is  present,  so  that  1 J 

the  sensitivity  of  B would  be  P(X|BC)P(wf|X),  if  X is  a major  function.  j; 

The  joint  failure  link  dependency  value,  P(X|BC),  is  only  used  in  evaluating  the  4 

sensitivity  of  function  A,  for  failure  of  A can  lead  to  failure  of  both  B and  C . The  | 

relationship  of  A to  X , being  of  the  general  form,  ( 


Path  2 


has  been  termed  "divergent-convergent. " 

In  every  case  where  such  relationships  existed  in  the  aircraft,  it  has  been  deter- 
mined that  paths  1 and  2 would  fail  if  A was  lost.  In  effect,  this  means  that  the  follow- 
ing link  dependency  relationships  hold,  using  the  previous  diagram. 

P(BC|  A)  = 0 
P(BC|A)  = 0 
P(BC|I)  = 1.0 

This  inherent  characteristic  concerning  link  dependencies  in  the  divergent-convergent 
cases  is  primarily  due  to  the  manner  in  which  the  functions  in  the  aircraft  were 
defined. 

For  implementing  the  computerized  form  of  the  sensitivity  model,  three  data 
input  cards  would  have  to  be  provided  for  A : one  showing  X as  the  dependent  function 
for  sensitivity  computation,  and  two  others  indicating  B and  C as  dependent  functions 
for  functional  path  tracing  and  not  for  sensitivity  calculation. 

Again,  link  dependency  values  for  Work  Unit  Codes  within  each  function  are  also 
assigned. 
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4. 5.3*3  Redundant  Functions 


where  ¥ = B.B„. 


Function  Bi  Is  assumed  to  be  the  primary  or  normal  mode  of  operation,  with  ; 

B2  as  the  emergency  or  backup  mode.  The  dependency  P(X|E)  indicates  the  impor-  -j  • 

tance  of  the  B function  to  X and  is  necessary  for  assessing  the  sensitivity  of  A,  Bj,  j ' 

and  B2.  In  all  cases  this  dependency  was  assigned  a value  of  1.0.  ^ J j 


In  considering  the  normal  mode  of  operation,  tho  possibility  of  failure  of  the 
backup  mode  is  included  in  the  sensitivity  model  by  the  term  P(B2) ; see  Section  4.4.4. 
In  the  absence  of  failure  information  on  backup  modes  of  operation,  it  was  assumed 
that  the  backup  mode  would  be  available  50  percent  of  the  time  when  the  normal  mode 
failed.  The  data  card  input  identifying  the  relationship  of  Bi  to  X would  identify 
B2  as  the  alternate  mode. 

In  the  case  of  B2,  it  was  assumed  that  this  backup  mode  could,  if  present,  per- 
form the  function  with  the  normal  mode  inoperative;  i.e.,  P(X|EiB2)  = 0. 

In  the  computerized  procedure,  the  link  dependency  of  B2  is  assigned  a value  of 
1.0,  which  is  equivalent  to  assuming  that  B*  is  failed.  The  conditional  sensitivity  of 
B2  is  then  calculated  on  this  basis.  The  computer  output,  however,  indicates  that 
B2  is  a backup  to  the  primary  function  Bi . Therefore  the  conditional  sensitivity  of 
B2  must  be  multiplied  by  the  malfunction  probability  of  Bi  to  obtain  the  unconditional 
sensitivity. 

4.5.4  Computer  Program  for  Sensitivity  Assessment 

The  computerized  procedure  for  sensitivity  assessment  requires  the  following 
data  inputs: 

a.  Functional  and  Work  Unit  Code  relationships 

b.  Major  function  sensitivities 
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c.  Link  dependencies 

d.  Provisory  factor  conditions. 

A computer  program  was  developed  which  operates  on  these  inputs  in  accordance 
with  the  basic  sensitivity  models  to  yield  sensitivity  estimates  of  individual  Work  Unit 
Codes  and  Auctions  by  mission  phase.  Where  provisory  factors  or  backup  modes  of 
operation  are  involved,  the  computer  output  indicates  that  the  sensitivity  values  pro- 
duced by  the  computer  are  conditional,  and  must  be  adjusted  to  reflect  the  provisory 
condition  probability  or  failure  probability  of  the  primary  redundant  function. 

The  three  major  phases  of  the  program  are  discussed  briefly  below,  and  in 
greater  detail  in  Appendix  B. 

4.5.4. 1 Path  Generator  Phase 

In  this  phase,  all  functional  paths  are  traced  and  documented  from  the  informa- 
tion presented  in  the  input  data  cards,  and  WUC  (element)  sensitivities  are  then  com- 
puted by  phase  for  each  path  in  which  the  WUC  exists.  The  resulting  computer 
printout  would  be  too  bulk”  io  include  in  this  report.  Figure  4-2  is  a reproduction  of 
a typical  printout  page. 

4. 5.4. 2 Sort  Program  Phase 

Results  of  the  Path  Generator  Phase  are  sorted  by  WUC,  alpha  designator,  and 
provisory  factor.  The  information  is  stored  on  tape  for  use  in  the  Path  Combining 
Phase  discussed  below. 

4. 5.4. 3 Path  Combination  Phase 

Generated  in  this  phase  is  the  overall  sensitivity  for  each  WUC,  taking  into 
consideration  the  dependence  of  more  than  one  major  function  on  a WUC.  In  a system 
as  complex  as  the  F-4,  It  is  common  for  a function  to  have  several  dependent  higher- 
level  functions.  Because  of  the  basic  assumption  of  independence  of  major  Amotion 
sensitivity  values,  the  sensitivity  of  a WUC  Involved  in  N major  functional  paths  is 
determined  by  the  relationship: 


ST  = 1 - (l-SjHl-Sg)*  • *(i~sN> 


where 

ST  = total  sensitivity  of  the  WUC; 

Sj  « sensitivity  of  the  WUC  in  the  i^  path. 

Another  condition  handled  by  this  phase  of  the  program  is  the  case  where  several 
Identical  hardware  items  are  used  in  the  aircraft.  Each  has  the  same  WUC  but  differ- 
ent alpha  designators,  and  each  can  affect  aircraft  safety  in  a different  way.  Under 
the  basic  assumption  that  the  failure  rates  of  the  individual  item  applications  are 
essentially  the  same,  an  average  sensitivity  for  the  WUC  was  obtained  by  averaging 
the  individual  WUC  sensitivity  values. 


The  third  special  case  treated  by  this  phsse  of  the  program  concerns  WUC's 
Involved  in  functions  affected  by  provisory  conditions.  Tho  diagram  below  illustrates 
this  case: 


Path  1 (Independent  of  provisory  conditions) 


Path  2 (Required  only  if  provisory  condition  W exists) 


The  output  of  this  phase  of  the  program  for  a WUC  in  function  A would  consist 
of  two  sensitivity  values  for  each  phase  of  the  mission.  One  would  be  the  path  1 
sensitivity  of  the  WUC  (path  1 could  actually  consist  of  several  paths  that  have  been 
combined),  and  the  other  would  be  the  conditional  sensitivity  value  for  path  2.  The 
combined  sensitivity  would  then  be  calculated  from  the  expression 


Sc  = PW(S1  * S2  - S1S2>  * <»  - PW>Sl  - S1  * PWS2  - SlVl 


where 

Sc  = combined  sensitivity 

Sj  = sensitivity  of  path  1 

S9  * sensitivity  of  path  2,  conditional  on  the  existence  of  provisory 
condition  W 

P^y  = probability  that  condition  W exists. 

The  last  special  case  is  for  backup  functions  in  redundant  designs.  Again,  the 
sensitivity  values  shown  (including  path  combined  values)  are  conditional  for  WUC's 
in  backup  functions,  and  the  computer  output  indicates  that  the  sensitivity  values  must 
be  multiplied  by  the  failure  probability  of  the  primary  mode  function  to  obtain  the 
unconditional  sensitivity. 

A printout  of  mission  phase  sensitivities  for  each  WUC  is  included  in  Appendix  D 
of  this  report. 


4.6  CRITICALITY  ASSESSMENT 
4.6.1  General 

The  ARINC  Research-produced  sensitivity  values  are  Identified  with  respect  to 
mission  phase,  and  merging  these  with  3M  WUC  failures  versus  airframe  time 
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required  the  allocation  of  failure  probability  to  mission  phase,  computing  phase 
criticalities,  and  then  combining  them  for  all  mission  phases.  The  basic  model  for 
element  criticality  was  shown  in  Section  4. 2. 1.  Its  derivation  and  implementation  is 
given  in  Appendix  E. 

It  is  required  to  obtain  for  each  WUC  an  estimate  of  the  probability  that  the 
WUC  will  be  failed  in  the  phase  (k*l,  2, ...  ,9).  If  we  denote  this  probability  by 
P<wCc,0k>,  it  is  shown  in  Appendix  E that  overall  WUC  criticality  can  be  estimated 
by 


CWUC  ■ «WJC,*k)Sk 


where  is  the  sensitivity  of  the  WUC  in  the  i^  phase. 

From  3M  data,  one  can  obtain  an  estimate  of  the  failure  probability  of  the 
WUC  on  an  average  mission,  such  as  through  the  equation 


P<WUC)  = 


i -e 


-XT 


where  X is  the  observed  failure  rate  given  by  3M  data,  and  t is  the  average 
mtsslon  length. 

From  the  special  survey  of  VF-121,  it  was  possible  to  obtain  for 
each  major  system  the  probability  that  the  system  is  failed  in  the  kth  phase*  and  the 
probability  that  the  system  falls  sometime  during  flight.  These  probabilities  for  the 
jth  system  will  be  denoted  by  P(Xj,0k)  and  P(Xj),  respectively.  Then,  if  the  WUC 
under  consideration  is  located  in  system  j , we  nave  the  estimating  equation 


_____  _____  P(Xj,0k) 

P(WUC,0k)  = P(WUC) 

j 

which  is  based  on  the  assumption  of  equality  of  the  ratios 


P(WUC,0.) 

P(WTC)  and 


P(Xj)  • 


♦It  is  noted  that  this  probability  includes  the  event  that  the  phase  is  attempted  on 
a flight. 
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4.6.2  Criticality  Model  Exercise 


Criticality  aaaessment  consists  of  1)  selection  of  the  mission  of  interest  - in 
this  case,  the  average  mission;  2)  selection  of  the  Provisory  Factors  for  the 
conditions  of  interest;  3)  inclusion  of  failure  probability  numbers;  and  4)  computation 
of  the  product  of  equipment  failure  probability  and  safety  sensitivity  (as  modified  by 
the  Provisory  Factor)  for  each  phase  of  the  mission. 

The  criticality  computation  program  accepts  Work  Unit  Code  Sensitivity  data 
(e.g. , mission  phase);  3M  failure  data;  the  number  of  flights  corresponding  to  the 
3M  data  and  mission  phase  failure  allocation  ratios  (from  Miramar  data),  which  are 
combined  as  described  in  Section  4. 6. 1 to  arrive  at  the  mission  criticality. 

The  Naval  Safety  Center  supplied  the  failure  and  flight  data  for  the  12  months 
of  May  1968  through  April  1969,  and  a criticality  model  exercise  was  completed. 
Appendix  B contains  the  results  of  this  model  exercise.  The  flow  chart  and  program 
listing  are  contained  in  Appendix  B.  For  purposes  of  this  model  exercise,  all  pro- 
visory factors  were  set  to  zero.  Therefore  the  criticalities  in  Appendix  D are 
representative  of  a "perfect"  mission  environment  with  field  takeoff  and  landing  and 
the  presumption  that  emergency  backup  systems  are  available  but  not  needed. 


CONCLUSIONS 


5.1  GENERAL 

Analytical  methods  for  quantifying  safety  indices  have  been  successfully 
developed  in  accordance  with  the  requirements  of  the  contract.  The  methods  devel- 
oped still  require  considerable  effort  on  the  part  of  the  Navy  in  their  application  and 
validation.  Nevertheless,  significant  progress  has  been  made  in  the  formulation  of 
techniques  that  permit  accident  exposure  to  be  evaluated. 

The  analytical  techniques  have  the  ability  to  currently  and  continuously  rank 
malfunction  problems  with  respect  to  their  accident  potential.  This  ranking,  based 
on  criticality  assessment,  can  provide  the  basic  parameters  necessary  for  analysis 
of  safety  versus  cost  for  proposed  aircraft  modifications,  changes  in  maintenance  or 
flight  operations,  or  even  alternative  aircraft  designs. 

The  evaluation  tool  produced  under  this  contract  will  not  of  itself  reduce  air- 
craft malfunction  mishaps  - only  management  actions  and  fiscal  expenditures  can  do 
so.  The  utility  of  the  safety  assessments  available  from  the  application  of  this  tool 
lies  in  its  ability  to  alert  commanders  to  the  presence  of  malfunction  safety  problems 
and  to  quantitatively  assign  an  importance  to  each. 

Many  malfunctions  associated  with  aircraft  operation  have  the  property  of  only 
occasionally  causing  accidents.  However,  most  mishaps  are  caused  by  such  events, 
and  it  is  this  class  of  mishap  for  which  the  predictive  aspects  of  this  methodology  will 
be  effective. 

The  value  of  the  predictive  methodology  lies  in  its  responsiveness  not  only  to 
extrapolation  of  historical  accident  rates  but  also  to  current  operating  data. 

Increased  responsiveness  to  current  operations  make  this  method  unique  in  its 
ability  to  flag  events  or  operations  most  likely  to  produce  unacceptably  high  accident 
risks. 


5.  2 SPECIFIC  MODIFICATIONS  REQUIRED 

Interface  problems  with  the  existing  3M  data  system  will  probably  require 
modification  of  the  sensitivity  values  assigned  to  Work  Unit  Codes  to  compensate  for 
the  difference  in  the  number  of  maintenance  actions  performed  and  the  actual  number 
of  function-loss  occurrences.  WUC  manual  revisions  may  require  reidentification 
of  the  WUC's,  and  major  functional  modifications  to  the  aircraft  will  necessitate 
appropriate  updating  of  the  functional  relationship  documentation.  The  models 
developed  must  therefore  be  regarded  as  dynamic,  continuing  to  evolve  with  the 
aircraft. 


5. 3 MAJOR  COLLATERAL  BENEFIT 


Although  the  creation  of  flight-safety  evaluation  mathematical  models  suitable 
for  exercise  with  existing  data  systems  was  the  primary  goal  of  this  effort,  a very 
significant  and  valuable  by-product  also  resulted.  This  by-product  - a functional 
sensitivity  analysis  methodology  - has  utility  far  beyond  the  specific  application  for 
which  it  was  developed.  By  its  application  to  the  F-4J,  the  Navy  has  a summarized 
functional  description  of  the  aircraft.  From  this  information,  lists  of  functional 
effects  of  loss  of  equipment  operation,  as  well  as  equipment  candidates  for  causing 
functional  loss,  can  easily  be  identified.  Application  of  the  appropriate  Provisory 
Factors,  will  yield  similar  results  for  various  environmental  and  operational 
conditions. 

Analyses  of  the  "fault  tree"  type  can  be  obtained  by  the  same  computer  program 
used  to  generate  this  equipment/path  sensitivity  tape  by  selecting  and  reading-in  the 
function  of  interest  (e.g. , landing  gear  extension).  The  resulting  output  will  provide 
a comprehensive  functional  relationship  tree,  including  appropriate  Provisory  Factors 
applicable  to  each  branch  and  a quantified  assessment  of  how  important  each  function 
and  equipment  was  to  the  function  of  interest. 

The  versatility  of  application  of  this  functional  documentation  is  the  direct  result 
of  the  individual  documentation  of  each  immediate  functional  relationship,  the  original 
purpose  of  which  was  to  provide  increased  uniformity  and  standardization  of  docu- 
mentation among  the  analysts  performing  the  task.  Computerization  of  the  functional 
analyses  has  had  the  effect  of  1)  assuring  uniformity  of  analytical  criteria,  2)  pro- 
viding automatic  cross-checks  of  individual  functional  relationships,  and  3)  providing 
versatility  in  output  capability;  all  of  which  would  have  been  unavailable  with  manual 
recording  and  retrieval  systems. 


APPENDIX  A 

FUNCTIONAL  ANALYSIS  OF 
F-4J  AIRCRAFT 


A-l 


CONTENTS,  APPENDIX  A 


A.  1 GENERAL A-:J 

A.  2 ORGANIZATION A -4 

Block  Diagram  - Aircraft,  General A-(> 

Section  A - Ground  Control  Section A- 7 

Section  B - Propulsion  Section A-17 

Section  C - Flight  Control  Section A-37 

Section  D - Landing  Gear  Section  . . A -f>0 

Section  E - Internal  Environment  Section A-59 

Section  F - External  Environment  Section A-71 

Section  G - Mission  Support  Section A-77 

Section  H - Information  Display  Section A-83 

Section  J - Structural  Containment  Section A-89 

Section  K - Utilities  Section A-95 


1 

* 


A.  1 GENERAL  j 

This  appendix  contains  the  results  of  the  functional  analysis  performed  by  \ 

ARINC  Research  for  the  F-4J  aircraft.  The  tab  locators  identify  nine  primary  and  I 

one  secondary  functional  aircraft  system  (no  diagram  is  included  for  the  "Pilot"). 

The  functional  sections  are  lettered  and  the  pages  numbered  according  to  function 
level.  The  title  block  on  each  functional  diagram  identifies  the  NAVAIR  documents  j 

(including  dates)  used  in  construction  of  the  functional  diagram.  In  cases  where  the  j 

NAVAIR  document  described  several  configurations  for  aircraft  block  groups,  the  ( 

latest  configuration  was  used  for  the  diagram.  | 

i 

Wherever  possible,  diagrams  are  laid  out  with  the  inputs  on  the  left  side  of  j 

the  page  and  continuing  through  the  sequence  of  events  to  the  final  function  on  the  ; 

right  side  of  the  page.  Unlike  a reliability  block  diagram,  in  which  blocks  in  series  i 

indicate  a tying  together  physically  oi"  equipments,  the  series  of  blocks  in  these  dia-  ! 

grams  will  indicate  that  if  all  of  the  input  events  to  the  left  of  a block  occur,  and  the  i 

equipment  unique  to  the  functional  block  is  operating,  then  that  function  will  have  j 

been  performed.  j 

A form  of  shorthand  logic  symbology  was  used  to  depict  the  functional  relation-  > 

ships,  in  which  each  input  to  a functional  block  which  enters  with  a unique  arrowhead  j 

can  be  considered  AND  functions,  and  inputs  whose  function  lines  are  joined  prior  to 
the  arrow  entering  the  next  functional  block  can  be  considered  OR  functions.  Fig- 
ure A-l  represents  this  relationship. 


A and  B are  needed  for  C.  A or  B is  needed  for  C. 


Figure  A-l 
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A.  2 ORGANIZATION 


The  functional  description  portion  of  this  appendix  is  divided  into  ten  sections. 
The  first  section  describes  the  aircraft,  in  general.  This  diagram  depicts  the  pri- 
mary aircraft  functions,  together  with  the  alpha  designator  assigned  to  each.  For 
instance,  the  alpha  designator  "A"  will  prefix  all  functions  and  equipments  associated 
with  ground  control  of  the  aircraft,  all  of  which  will  be  found  behind  Tab  A,  Ground 
Control.  On  the  tab  sheet  will  be  the  functional  breakdown  of  the  primary  function, 
together  with  a listing  of  the  order  in  which  the  diagrams  will  appear.  Following  the 
diagrams  in  each  section  will  be  a computer  listing  of  the  function  cards,  showinginputs 
required  and  dependent  functions;  and  of  work  unit  codes,  together  with  the  function 
and  in  the  functional  chain  to  which  the  WUC  operation  contributes.  The  WUC's  used 
to  identify  equipment  types  are  as  documented  in  NAVA1R  01-245FD-8,  revised 
1 June  1968, 

If  more  than  one  piece  of  equipment  with  the  same  WUC  is  installed  in  the  air- 
craft, each  will  be  identified  with  a different  alpha  designator.  If  the  same  piece  of 
equipment  performs  more  than  one  function  or  operates  in  more  than  one  functional 
branch,  it  would  maintain  only  one  alpha  designator  for  all  of  the  applications.  This, 
therefore,  provides  a method  for  determining  whether  one  piece  of  equipment  has  many 
effects,  or  whether  many  pieces  of  the  same  equipment  are  used  in  the  aircraft,  each 
providing  one  or  many  different  effects. 


The  following  page  provides  a guide  for  reading  the  printouts  in  this  appendix. 
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Function  or  Equipment  Name 
Work  Unit  Code  Number 

"Alpha"  Designator  for  WUC  or  Function  (may  be 
preceded  by  an  R or  L indicating  right  and  left) 

Functional  "Inputs"  Required 

Dependent  Functions  of  Function  listed  under 
"Alpha" 

Conditional  or  Provisory  Factor  and  Alpha  Desig- 
nator for  alternate  function  if  applicable 

Sensitivity  value  for  WUC  with  respect  to  function 
listed  above  it.  (Values  are  A = 1. 0,  9 = 0. 90, 

8 = 0.80,  etc. ) 

Functional  Sensitivity  with  respect  to  the  listed 
dependent  function  by  Mission  Phase 
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113414 

MAABHf 

A 

PM  BELLCHAHK 

113413 

LAAPFH 

A 

MOJl  SI  tFC T 

t 

A A BE 

L 

AABO 

AAAAAAAAA 

i 

AO  IIAbbLF 

113421 

AAIIF  A 

A 

l 

Al  LINKAGE 

113423 

AADFI) 

A 

i 

I'MU'ATIC  sTC’HAOF 

1 

A ADO 

A ABF 

AABH 

AAAAAAAAA 

A3 

1 

AABO 

KiA 

A4  VHlT  HLLIIF  V«LVT 

11342* 

AAHoA 

A 

AS  AIM  ih'T  11  E 

113424 

AAHGD 

A 

PHtil  *'lO  l LOuTMOL 

1 

AABH 

AABC. 

AaHJ 

AAAAAAAAA 

1 

A A|IH 

H 

0000U0010 

•\l>  All!  LtCTOM  valve 

113422 

aabha 

A 

AM  ClILC  f VALVE 

11342* 

AAUHIJ 

A 

PHEUtlAlIC  OIMRlHUT  ION 

l 

AAOJ 

AAFlH 

AABA 

AAAAAAAAA 

Hi  KlLlul  -SC PEL! 

11342* 

AAUJA 

A 

0.*  I'NIUMATIC  l-itiLS 

11342* 

AABUII 

A 

i 

♦ARRESTING  HOOK  POSITIONING 

1 

AACA 

AACH 

AA 

OM 

OlOOtlOOAO 

l 

AACA 

H 

030000010 

03  HOOK  AND  FAIR!*  ASSY 

113M0 

AACAA 

A 

VERTICAL  OAMPCR  CYLINOCR 

113511 

A AC  AS 

A 

OS  HCRI20MTAL  DAMPER 

113S1E 

RAACAC 

5 

06  HORIZONTAL  DAMPER 

113S1C 

LAACAO 

5 

07  CENTER!*  SPRtNO  CYL  ASSY 

113916 

RAACAC 

5 

OS  CENTER!*  SPRI*  CYL  ASSY 

113916 

LAACAF 

5 

09  AIR-OtL  MANIFOLD 

113519 

AACAS 

A 

10  AIN  CHAHOC  VALVE 

113514 

AACAH 

A 

ACTUATION 

1 

AACB 

AACC 

AACA 

to 

1 

AACB 

KEA 

13  BLEEDER  PL DO 

11351* 

AACBA 

A 

19  T90  RAY  RESTRICTOR 

11351* 

AACBB 

A 

19  HOOF  UPLATCH  MECMANISIM 

11351C 

AACBC 

A 

16  TUBING 

11351* 

AACBD 

A 

ACTIVATION 

1 

AACC 

AACD 

AACB 

IS  SOLENOID  SELECTOR  VALVE 

113510 

AACCA 

A 

19  CHECK  VALVE 

11351* 

AACCB 

A 

20  Tint  DELAY  RELAY  PANEL 

11351* 

AACCC 

A 

CONTROL 

1 

AACD 

AACC 

AACC 

1 

AACD 

KBE 

23  SURGE  DAMPER 

113512 

AACOA 

A 

29  5 AMP  FUSE 

11351* 

AACDB 

A 

25  ARREST!*  GEAR  CONTROL  SR 

113S1N 

AACOC 

A 

26  CONTROL  CABLE  ASSY 

11351* 

AACDD 

A 

27  PULLEYS-FAIRLEAUS 

11351* 

AACOC 

A 

MODE  SELECT 

1 

AACE 

KAE 

AACO 

29 

1 

AACE 

L 

30  CONTROL  LEVER 

113518 

AACEA 

A 

31  LEVER  HARMING  LITE 

113541 

AACEB 

A 

32  HOOK  PORN  LIMIT  SRITCH 

113532 

AACCC 

A 

33  HOOK  UP  LIMIT  SRITCH 

113531 

AACED 

A 

34  WARNING  LITE  SWITCH 

113543 

AACEE 

A 

35  5 AMP  FUSE 

11353* 

AACEF 

A 

•RISC  OROUNO  CONTROL 

2 

AB 

ABAA 

182222271 

2 

AB 

ABB 

2 

AB 

ABC 

•NOSE  WHEEL  POSITION  ACTUATN2 

ABAA 

ABAC 

ABAB 

AAAAAAAAA 

2 

ABAA 

AB 

AAOOOOOAA 

01  STEERING  POWER  UNIT 

213342 

ABAAA 

A 

02  SCR*  0 VALVE 

213348 

ABAA'B 

A 

03  COLLAR/GEAR  ASSEMBLY 

213348 

ABAAC 

A 

FEEDBACK  POSITION  INFO 

2 

ABAB 

ABAA 

ABAF 

AAAAAAAAA 

05  FOLLOW  UP  POTENTIOMETER 

213347 

ABABA 

A 

DISTRIBUTION 

2 

ABAC 

ABAD 

ABAA 

AAAAAAAAA 

2 

ABAC 

KEA 

ABAH 

AAAAAAAAA 

07  SELECTR  VLV  RETURN  ChK  VLV 

213V* 

ABACA 

A 

08  TWO  WAY  RESTRICTOR 

21334* 

ABACB 

A 

09  PRESS  CHECK  VLV-64 

21334* 

ABACC 

A 

10  PRESS  CHECK  VLV-63 

21334* 

ABACO 

A 

11  FILTER  ASSY 

213346 

ABACE 

A 

ACTIVATION 

2 

ABAD 

A'.IAE 

ABAC 

AAAAAAAAA 

13  SELECTOR  VALVE 

21334A 

ABAOA 

A 

SIGNAL  TRANSMISSION 

2 

ABAC 

ABAF 

ABAD 

AAAAAAAAA 

15  ACCELOROMETER  POWER  RELAY 

21334* 

ABAEA 

A 

16  COMMAND  POTENTIOMETER 

213344 

ABAEB 

A 

17  AUX  AIR  DOOR  RELAY 

21133* 

BEFA 

A 

CONTROL 

2 

ABAF 

ABAG 

ABAE 

AAAAAAAAA 

19 

2 

ARAF 

AHAB 

14 

2 

ABAF 

KAH 

20  CONTROL  UNIT 

213343 

ABAFA 

A 

21  LNUNG  GEAR  CONTROL  SWITCH 

213112 

DADB 

A 

22  MOTIONAL  PICKUP  TRANSDUCER 

21334N 

ABAFC 

A 

23  RMLG  SCISSOR  SWITCH 

21323* 

RDABABG 

A 

24  NOSE  GEAR  DOWN  LIMIT  SWITCH213143 

DAABAA 

A 

MODE  SELECT 

2 

ABAG 

KBB 

ABAF 

AAAAAAAAA 

2 

ABAG 

L 

27  NOSE  WHEEL  STEERING  SWITCH 

21334L 

ABAGA 

A 

28  RUDDER  PEDAL 

214428 

RAUAGR 

A 

29  RUDDER  PEDAL 

214428 

LABAGC 

A 

30  TORWUC  TUBE 

21334C 

AIIAGD 

A 

31  DAMPING 

2 

ABAH 

ABAC 

OAOOOOOAO 

32  POWER  UNIT  COMPENSATOR 

213341 

ABAHA 

A 

33  COMPENSATOR  CHECK  VALVE 

21334* 

ABAHR 

A 

34*LAUNCH 

2 

ABCA 

ARCH 

AB  P 

070000000 

35  LAUNCH/TOW  HOOK 

213611 

RABCAA 

A 

36  LAUNCH/ TOW  HOOK 

213611 

LABCAB 

A 

37  HOLOUACK 

2 

ABCB 

ABCA 

OAOOOOOOO 

38  HOLOUACK  FITTING 

213612 

ABCBA 

A 

34  TENSION  BAR 

213613 

ABCB6 

A 

4l*WlNG  AND  PIN  POSITIONING 

2 

ABBA 

ABBB 

AB 

044404450 

2 

ABBA 

ABBF 

AAAAAAAAA 

*3 

klNGFOLU  Pit!  PULI  t u liait.H 

214011 

HAHHAA 

A 

44 

WINGFOLO  PIN  PUU  LYLlNUEH 

214011 

LAMAR 

A 

45 

WING  HINGE 

21401* 

RABOAC 

A 

4b 

WING  M1N6E 

21401* 

LAD0AO 

A 

47 

*/*  PIN  ACTUAiOK  ((Alt 

2I401H 

RA0HAF 

A 

OB 

h/f  PIN  ACTUAiOK  ISAIt 

2I4B1H 

LArtbAF 

A 

ACTUATION 

2 

ABlltt 

AB0C 

AttHA 

T*U 

2 

mm 

KEA 

so 

2 

A 000 

UAC 

M 

WlNGFOLU  ACTUAIOK  CYLINDER 

214012 

RAH0UA 

A 

s? 

WlNuFOLU  ACTUAIOK  l Yt  INUt'K 

214012 

LARRitn 

A 

‘.3 

Thu  wAY  RESTRtCTOK-SPMtAll 

21401* 

RAHHUC 

A 

S4 

T»0  «AY  RESTRltTOK-KiLU 

21401* 

RAIlUHD 

A 

bb 

ThU  »AY  RESTRICT OR-SPKt AD 

21401* 

LAUBUE 

A 

bb 

T»0  *AY  RESTRICTOR-FOLU 

21401* 

LAB80F 

A 

AC  11 VAT  ION 

2 

AtlHC 

ABBD 

AIM  IN 

bB 

2 

AHOC 

KHE 

«,o 

PIN  PULL  SELECTOK  VALVt 

214014 

KA0BCA 

A 

i.n 

PIN  PULL  SELF  C 1 OK  VALVt 

214014 

LABHCtl 

A 

bl 

WINGFOLO  SELECT  OH  VALVt 

21401b 

RABBCC 

A 

o2 

hIW»rOLO  SELECTOR  VALVt 

21401b 

LAHHCC 

A 

CONTROL 

2 

AMD 

ABBE 

AUBC 

l>4 

WING  SPREAD  LIMIT  SWITCH 

214023 

KAIIBOA 

A 

bb 

klNU  SPREAD  LIMIT-SWITCH 

214023 

LAIIUUD 

A 

fib 

AINU  PIN  OUT  LIMIT  SkllCH 

214022 

KAOBDC 

A 

1>7 

WING  PIN  OUT  LIMIT  SWITCH 

214022 

LABBDD 

A 

OH 

MANUAL  PIN  OUT  LIMIT  Sk 

21402* 

RAB0DE 

A 

b‘) 

MANUAL  PIN  0U1  LIMIT  Sh 

21402* 

LAB8DF 

A 

70 

LOCM'lN  IN  LIMIT  bhlKtl 

214022 

RABHUG 

A 

71 

LOChPIN  IN  LIMIT  SWITCH 

214022 

LABRDH 

A 

MUUt  SLLECT 

2 

ABBE 

L 

AI1M0 

73 

WlNGFOLU  CONTROL  SWITCH 

21402b 

ABUtA 

A 

74 

WlNGFOLU  CONTROL  IlOX 

21401A 

RABBEB 

A 

7b 

WlNGKOLO  CONTROL  HOX 

21401A 

LA0BEC 

A 

7ft 

LOCKPIN  CONTHOL  BuX 

21401* 

RABBED 

A 

77 

LOLKPIN  CONTROL  BOX 

21401* 

LABBEE 

A 

7fl 

MANUAL  LOCKPIN  HANOLt 

2140111 

ABdEF 

A 

WARNING  CONTROL 

2 

AUBF 

ABBA 

H 

AAAAAAAAA 

HO 

2 

ABBF- 

KAE 

ni 

FwO  tOLKPIT  LITE  TtST  RELAY214B2* 

RABBFA 

A 

B2 

APT  L PCM' IT  LITE  TCST  RELAY214H2* 

RAB0FH 

A 

03 

F»J  COCKPIT  LITE  TEST  RELAY2l4<l2» 

LA8BFC 

A 

«4 

AFT  COCKPIT  LITE  TtST  HELAY214B2* 

LABBFD 

A 

05 

FkU  COCKPIT  LITE 

214ft2» 

RABUFE 

A 

flft 

AFT  i-OCkPIT  LITE 

21402* 

RABBFF 

A 

77 

F.u  COCKPIT  LITE 

21402* 

LABOFO 

A 

MB 

AFT  COCKPIT  LITE 

21402* 

LAUUFH 

A 

A-16 


Dacwmant:  rav.  data 


ENGINE  «c  AfTEREUBNEH  IOHITION 


A-21 


PROPULSION 

DTP 

CD  A L SENSITIVITY 

title 

WUC  ALPHA 

INPUT 

FUNC 

FC  FNW  I134MTM 

PROPULSION 

B 

RBA 

OAAAAAAAO 

B 

LBA 

IMAAJUAO 

•ASIC  ENGINE  HI*HT 

DBA 

RBAA 

• 

•9555573* 

MBA 

RBAN 

ENGINE  AIR  INDUCTION 

3 RBAH 

RBAU 

RBFC 

AAAAAAAAA 

3 RBAH 

RBOA 

RBAB 

aaamama 

3 RBAH 

RBFA 

RBAOB 

AAAAAAAAA 

3 RBAH 

RKA 

RBCE 

AAAAAAAAA 

FRONT  FRAME  INLET  CASE 

323AU00RBAHA 

A 

COMPRESSION 

3 RBAB 

RBAS 

RSA3B 

AAAAAAAAA 

3 RBAB 

RBAH 

BAM 

AAAAAAAAA 

3 RBAB 

RBAC 

AAAAAAAAA 

3 RBAB 

RBAK 

AAAAAAAAA 

3 RBAB 

RBARA 

AAAAAAAAA 

1*  BCARINO  NO  I 

323A11I0RBABA 

A 

17  AIR/OIL  CARSON  SEAL 

323A1120RSAB6 

S 

IS  COMPRESSOR  HOUSING 

323A1200RBAGC 

A 

19  COMPRESSOR  STATOR  VANE 

323A1210RBACO 

7 

20  STATOR  VANE  SHROOO 

323A121IRBAK 

A 

21  COMPRESSOR  ROTOR  ASSEMBLY 

323A1300RBABF 

A 

22  COMPRESSOR  REAR  FRAME 

323AI700RSABB 

A 

23  BEARING  NO  2 

323A1710RBAGH 

A 

27  CARBON  OIL  SEAL 

323A1720RBAGJ 

5 

25  COPPORT 

323A1770RBAGK 

A 

26  SHIELD 

323A1750R3AGL 

A 

ENGINE  COMBUSTION 

3 R8AC 

RBAC 

RBAP 

FAAAAAAAAA 

3 RBAC 

R8AL 

RBAF 

RBAC 

FPA 

SAAAAAAAAA 

29 

3 RBAC 

RBAOO 

3 RBAC 

RBACA 

31  OUTER  CASE 

323A21  RBACA 

A 

32  COMBUSTION  CHAMBER 

323A2200RBACB 

A 

33  INNER  COMBUSTION  CASIN6 

323A23  RBACC 

A 

37  TRANSITION  OUCT 

323A27  RBACO 

A 

COMPRESSOR  ROTATION 

RBAS 

RBAF 

RBAK 

FAAAAAAAAA 

TURBINE  ROTATION 

3 RBAF 

RBAC 

RBAA 

AAAAAAAAA 

RBAS 

RBCA 

RBAG 

AAAAAAAAA 

TURBINE  ROTATION 

RBAF 

RBCA 

RBAS 

AAAAAAAAA 

36  FIRST  STAGE  TURBINE 

323A31  RBAFA 

A 

37  SECOND  STAK  TURBINE 

323A32  RBAFB 

A 

36  THIRD  STAK  TURBINE 

323A33  RBAFC 

A 

39  TURBINE  ROTOR 

323A3700RBAFD 

A 

70  INNER  AIR  BAFFLE 

323A3720RBAFE 

A 

71  interstak  seal 

323A3770RBAFF 

5 

72  TURBINE  SHAFT 

323A3750RBAF6 

A 

73  TURBINE  CASIN6 

323A3S00RBAFH 

A 

77  TURBINE  ROTOR  SHROUD 

323A3SI0RBAFJ 

A 

75  impingement  manifold 

323A3520RBAFK 

A 

76  TURBINE  FRARE 

323A3600RBAFL 

A 

77  VANE 

323A3620RBAFM 

A 

7 A INNER/OUTER  CONE 

323A3630RBAFN 

A 

79  SUPPORT 

323A3670RBAFP 

£ 

50  COOLING  BAFFLE 

323A3650RBAFS 

6 

51  FRAME  CONE  SUPPORT 

323A3660RBAFR 

A 

52  ROTOH  SPILL  BAFFLE 

323A3670RBAFS 

7 

53  CEARIN6  NO  3 

323A3680RBAFT 

A 

57  CARbON  OIL  SEAL 

323A3690RBAFU 

5 

MAIN  ENGINE  THRUST 

3 RBAA 

RBAB 

RBA 

MAIN  ENGINE  THRUST 

RBAA 

RBAF 

56  INNER  REAR  CONE 

323A71  RBAAA 

A 

57  FOKMARD  EXHAUST  OUCT 

323A7300RBAAB 

A 

58  LINER 

323A7310RBAAC 

A 

59  CONE 

323A7371RBAA0 

A 

60  REAR  EXHAUST  DUCT 

323A7700RBAAE 

A 

61  LINER 

323A7310RBAAF 

A 

62  OUTER  SHELL 

323A7720RBAA6 

A 

ACCESSORY  ORIVE 

3 RBAK 

RBAL 

RBAfO 

3 RBAK 

RBAS 

RBCl' 

3 RBAK 

RBAO  i 

AAAAAAAAA 

3 RBAK 

I7WO 

3 RBAK 

KEB 

3 RBAK 

RKAU 

AAAAAAAAA 

3 RBAK 

RHAAA 

AAAAAAAAA 

ACCESSORY  DRIVE 

RBAK 

RBAJ6 

AAAAAAAAA 

RBAK 

RBAOB 

AAAAAAAAA 

RBAK 

RBACC 

71  FRONT  GEARBOX 

323A51  RBAKA 

A 

72  TRANSFER  GEARBOX 

323A5200R6AKB 

A 

73  RADIAL  DRIVE  SHAFT 

323A5210RBAKC 

A 

77  DRIVE  SHAFT  H0USIN6 

323A5220RBAKD 

A 

75  REAR  GEARBOX 

323AS3 

UBMC 

A 

75  BEARING  HOUSING 

323AS4 

MAKF 

A 

A/B  COMBUSTION 

3 

RBAP 

RBABA 

RBABC 

AAAAAAAAA 

3 

RBAP 

RBARA 

RBAN 

AAAAAAAAA 

A/B  COMBUSTION 

RBAP 

RBAC 

REAM  EXHAUST  DUCT 

323A4408RGAAE 

A 

LINER 

323A43IIRBAAF 

A 

OUTER  SMELL 

3C3A442IRBAAG 

A 

•20000000 

AFTERBURNER  THRUST 

3 

MUM 

R8AB 

RBA 

A/B  THRUST 

RBAN 

RBAP 

ENGINE  BLEED  AIK 

3 

BAM 

RBA6 

COA 

AAAAAAAAA 

3 

BAM 

LBAG 

EBAO 

AAAAAAAAA 

3 

BAM 

F 

AAAAAAAAA 

3 

BAM 

EAAJ 

AAAAAAAAA 

22  DUCTING 

041231 

EHA 

A 

23  THERMAL  COMPENSATOR 

041234 

EHB 

A 

24  TOTAL  TEMP  COMPENSATOR 

04123S 

CHC 

A 

25  CHECK  VALVE 

04123G 

CHO 

A 

26  RATIO  BLEEO  CONTROLLER 

041236 

EHE 

A 

OAimiio 

86* INLET  GUIDE  VANE  POSITION 

3 

MAJ 

RBAJA 

RBAOB 

INLET  GUIDE  VANE  POSITION 

RBAJ 

RBAJB 

AAAAAAAAA 

3 

RBAJ 

RSAH 

inlet  guide  vane  actuation 

3 

RBAJA 

RBAJB 

RBAJ 

89  GUIDE  VANE  SUPPORT 

90  GUIDE  VANE 

91  GUIDE  VANE  BEAMING 

92  HALE  RING  ASSEMBLY  LH 

93  LEVEH  ARM 

99  BELLCRCANK  SUPPORT 

95  MAIN  CRANK 

96  MASTER  ROD 

97  LH  ACTAUTOR 

98  RH  ACTUATOR 

99  HALF  RING  ASSEMBLY  RH 
VANE  CONTROL 

At 

A2 

VANE  CONTROL 

A8  FEEDBACK  SIGNAL  SHAFT 
ENGINE  COOLING  AIH 

•AUX  AIR  DOOR  POSITION 


A8  AlIXILLIARY  AIH  DOOR 
AUX  AIH  OOOR  ACTATION 
A9 

HO  AUX  AIR  DOOR  ACTUATOR 
AUX  AIR  OOOR  CONTROL 
AUX  AIR  OOOR  SELECTOR  VAL 
PILOT  MOOE  SELECT 
H4 

H5  AUX  AIR  POOR  RELAY 
B<>  LANDING  GEAR  HANDLE  SWITC 
P7  5 AMP  CIRCUIT  BREAKER 
DOOR  POSITION  INDICATION 
B9 

VANNING  LIGHT 
AUX  LANDING  GEAR  RELAY 
AUX  AIH  DOOR  POSITION  SM 
C3*BELLMOUTH  POSITION 

CS  BELLMOUTM  RING 

BELLMOUTH  ACTUATION 
C7  ACTUATOR 
C8  CABLE 
C9  PULLEY 
03  SECTOR 

01  lULER'ROD*  AND  BELLCRANK 
SENSING  AND  CONTROL 

03 

SENSING  ANO  CONTROL 

04  CONTROLLER 

05  PITOT  TUBE 

06  STATIC  SENSOR 

* VAR I ABLE  RAMPS  POSITION 
VARIABLE  RAMPS  POSITION 

09  FOH«ARO  RAMP 


323A 1 1 30RB A JA A 
323A1140RBAJAB 
323A1150RBAJAC 
323A 1 I60RBA JAD 
323A1I6IRBAJAE 
323A1220RBAJAF 
323A1230RRAJA6 
323A 1240R8A JAH 
323A1 18*R8AJAJ 
323A11**RBAJAK 
323 A 1 160RBA JAL 


A 

A 

A 

5 

A 

A 

A 

A 

5 

5 

5 


3 

RBAJB 

RBAJ 

RBAJA 

3 

RBAJB 

RBAH 

RBABC 

3 

RBAJB 

RBAK 

RBAJB. 

RBAOB 

RBAJB 

R8A0A 

323A11MRBAJBA 

A 

RBAL 

RBEA 

RBAC 

RBAL 

RBFA 

RBAK 

FAAAAAAAAA 

3 

RBEA 

RBEC 

RBAH 

521111125 

3 

RHEA 

RBED 

AAAAAAAAA 

3 

RBEA 

RBAL 

AAAAAAAAA 

311331 

RBCAA 

A 

3 

RBEC 

RBED 

RBEA 

3 

RBEC 

KEA 

311332 

RBECA 

A 

3 

RBEO 

RBEF 

RBEC 

E311334 

RBEOA 

A 

3 

RBEF 

L 

RBEO 

3 

RBEF 

KBB 

31133* 

RBEF  A 

A 

313112 

OAOB 

RBEF 

A 

31133* 

OAOA 

RBEF 

A 

3 

RBEB 

RBEA 

H 

500000009 

3 

RHEB 

KAE 

311333 

RBEBA 

A 

31311* 

OAOC 

RBEB 

A 

31133* 

RBEBB 

A 

3 

RBFA 

RBFB 

RBAL 

0A1111100 

3 

RBFA 

RBAH 

131111131 

329A11 

RBFAA 

A 

3 

RBFB 

RBFC 

RBFA 

329A12 

RBFBA 

A 

329A13 

RBFBB 

A 

329A14 

RBFBC 

A 

329A15 

R8FB0 

A 

329 A IF 

R8FBE 

A 

3 

R8FC 

CF 

RBFB 

3 

RBFC 

KEA 

RBFC 

RBAH 

329 A 16 

RBFCA 

A 

329A1H 

RBFCO 

A 

329A1* 

RBFCE 

A 

3 

BOA 

BOB 

RBAH 

F 

011111110 

3 

BOA 

BOB 

LBAH 

ommio 

3 

BOA 

BOO 

AAAAAAAAA 

311311 

BOAA 

A 

CD  AFT  RAMP 

311312 

BOAS 

El  FIXED  RAMP 

311313 

BOAC 

VARIABLE  RAMPS  ACTUATION 

3 

BOB 

E3  RAMP  MECHANISM  ROO 

311315 

BDBA 

E4  RAMP  ACTUATOR 

31131G 

BOM 

E5  RAMP  HINGE 

31131G 

•OBC 

EG  RAMP  SNIVEL 

311317 

BOBO 

ET  8CLLCRANK 

31I31F 

BOBE 

RAMPS  CONTROL 

3 

BCC 

E9 

3 

BX 

E» 

3 

BOC 

FO  SERVO  VALVE 

3U31A 

BOCA 

FI  RAMP  CONTROL  AMPLIFIER 

SUSIE 

BXB 

SIGNAL  SENSING 

3 

BOO 

F4  FEEDBACK  POTENTIOMETER 

3 

311310 

BOO 

BODA 

INLET  AIR  TEMP  HIGH  MANNINGS 

RBEE 

TEMP  SENSOR 

3 

31131* 

RSCE 

RBCEA 

S AMP  FUSE 

31131* 

RBCEB 

harming  light 

31131* 

RBEEC 

61*MAIN  FUEL  OCLIVERY 

3 

RBAOO 

MAIN  FUEL  OELIVERY 

3 

RBAOO 

RBAOO 

BX  BOA 


65  PRIMARY  FUEL  NOZZLE  323A68  RBADOA 

6»  SECONDARY  FUEL  NOZZLE  323A66  RBADOA 

6S  FUEL  TUBING  323A67  RBADX 

PRESSURE I ZE  AND  DRAIN  3 RBAX 

67  PRESSURIZE  ANU  DUMP  VALVE  323A6S  RBAXA 

FUEL  REGULATION  A NO  CONTROLS  RBADB 

3 RBADB 

RE6ULATI0N  ANU  CONTROL  RBADB 

RBADB 

RBADB 

RBA08 

RBAOB 

RBADB 

RBA06 

HI  MAIN  FUEL  CONTROL  323A6200RBADBA 

H2  TORQUE  BOOSTER  CONTROL  323A63  RBADBB 

H3  FUEL  OIL  COOLER  323A64  RBCBB 

5 ARP  FUSE  323A62**RBADBC 

INLET  TEMPERATURE  SENSOR  323A6210RBA06D 

H6  THROTTLE  LEVER  329311  RB6AAA 

HE  FUEL  FLOW  TRANSMITTER  351492  RBAOEA 

FUEL  FLOW  INDICATION  3 RBADE 

J8  3 RBAOE 

FUEL  FLOW  TRANSMITTER  351442  RBAOEA 

FUEL  FLOS  INDICATOR  351441  RBAOEB 

5 AMP  FUSE  35144*  RBAOEC 

FUEL  SUPPLY  PRESSURIZE  3 RBAOA 

J4  MAIN  FUEL  PUMP  323A6100RKADAA 

KB  ADA 

JS  BYPASS  INDICATOR  SWITCH  323A6U0RBA0AR 

FUEL  FILTER  323A610»RBAOAC 

TEMPERATURE  AMPLIFIER  323A93  RBABCB 

A/B  FUEL  OCLIVERY  3 RBAQA 

A/B  FUEL  DISTRIBUTION  RBAQA 

RBAQA 

A/B  FUEL  SPRAYOAR  323A74  RBAQAA 

A/B  FUEL  MANIFOLD  323A75  RBAQAB 

FUEL  OIL  COOLER  323A72  RBCBC 

TUBING  323A77  RBAQAC 

PRESSURIZIN6  VALVE  323A73  RBAQAD 

A/B  FUEL  REGULATION  3 RBAQB 


FUEL  REGULATION  A NO  CONTROLS 

3 

REGULATION  AND  CONTROL 


A/B  FUEL  CONTROL 
THROTTLE  LEVER 
A/B  FUEL  PRESSURIZE 
K9 

A/B  FUEL  PUMP 
CHECK  VALVE 
FlLItR 

PUMP  VENT  VALVE 
FUEL  INLET  VALVE 
ON/OFF  VALVE 
L6  ENGINF  I6NITI0N 


323A7U0RSAQCB 
323A710*RBAXC 
323A7120RBAQCD 
323A7130RBAQCE 
323A7140RBAQCF 
3 RBAEA 


RBADC  RBAC 
RBARA 
RBCB 
RBAQA 


RBAOB  RBAX 

RBAJ  RBAJB 
RbAOA  RBARB 
RBA6  RBAX 
RBAH  RBAX 
RBAK  RBAQB 
RBAB 
BQAB 
KBA 
L 


329311 

RB6AAA 

351442 

RBAOEA 

3 

RBADE 

RBADB 

3 

RBAX 

KAD 

351442 

RBAOEA 

351441 

RBAOEB 

35144* 

RBAOEC 

3 

RBAOA 

RBAK 

323A6100RKADAA 

KB  ADA 

RBBA 

323A61 10RBADAR 

323A610*RBAOAC 

3P3A93 

RBABCB 

3 

RBAQA 

RBAQB 

RBAQA 

RBAQA 

RBADD 

323A74 

RBAQAA 

323A75 

RBAQAB 

323A72 

RBCBC 

323A77 

RBAQAC 

323A73 

RBAQAD 

3 

RBAQB 

RBADB 

3 

RBAQB 

RBAQC 

3 

RBAQB 

RBAG 

3 

RBAQB 

L 

323A7S 

RBAQDA 

329311 

RBGAAA 

3 

RBAQC 

RBAK 

3 

LBAQC 

RBBA 

0A5555430 


FS5S5SS555 


AAAAAAAAA 

A 

FAAAAAAAAA 

faaaaaaaaa 

AAAAAAAAA 

AAAAAAAAA 

FAAAAAAAAA 


AAAAAAAAA 


AAAAAAAAA 


AAAAAAAAA 

F555555555 

AAAAAAAAA 


AAAAAAAAA 


AAAAAAAAA 


RBADD  RBAC 


00AAAAA00 


) 


bO^bt 


L7 

3 

RBAEA 

RBAEB 

LB 

IGNITER  PLUG 

323AA* 

RBAEAA 

L9 

HIGH  TENSION  LtAD 

323AAS 

R6AEAB 

IGNITION  GENERATION 

3 

RBAEB 

RBAEC 

RBAEA 

3 

RtAEB 

RBARB 

RRARA 

3 

RBAEB 

RBAB 

M2 

IGNITION  EXCITER  UNIT 

323AA1 

RBAEBA 

MOOE  SELECT 

3 

RBAEC 

L 

RBAEB 

M4 

3 

RBAEC 

KAC 

MS 

throttle  SNITCH 

323AA* 

RBAECA 

M6 

S AMP  FUSE 

323AA* 

RBAECB 

♦AFTtRBURNER  IGNITION 

3 

RBARA 

RBAEB 

RBAP 

MB 

3 

RBARA 

RBAOA 

M9 

3 

RBARA 

RBA6 

A/U  IGNITION 

RBARA 

RBAOO 

NO 

TORCH  IGNITER 

323A4340RBARAA 

Nl 

IGNITER  PLUG 

323A4344RBARAB 

AFTEKBURNER  IGNITION  CONT 

3 

RBARB 

RBARC 

RDAEB 

AAAAAAAAA 

3 

RBARB 

RBAOB 

RBABC 

AAAAAAAAA 

N7 

AFTERBURNER  IGNITION  SWITCH323AAH 

RBARBA 

NS 

HVD  XFER  PUMP  CONTROL  RELAT323AA* 

RBARBB 

AFTERBURNER  MODE  SELECT 

3 

RBARC 

L 

RBARB 

PO 

3 

RBARC 

KAH 

PI 

throttle  lever 

329311 

RBGAAA 

P2 

b AMP  FUSE 

323AA4 

RBARCA 

exaust  nozzle  POSITION 

3 

RBAB 

RBABB 

RBABA 

AAAAAAAAA 

3 

RBAB 

RBAEB 

RBAN 

F999999999 

3 

RBAB 

RBAA 

F6668666A6 

NOZZLE  POSITION 

RBAB 

RBAOB 

RBAB 

RBA 

SAAAAAAAAA 

NOZZLE  POSITION  INDICATION 

3 

RBABA 

KBA 

H 

011111110 

3 

RBABA 

RBAB 

S AMP  FUSE 

351634 

RBABAA 

A 

NOZZLE.  POSITION  INDICATOR 

351637 

RBABAB 

A 

NOZZLE  ACTUATION 

3 

RBABB 

RBABC 

RBAB 

AAAAAAAAA 

3 

RBABB 

RBABD 

RBCE 

AAAAAAAAA 

QO 

OUTER  SHROUD 

323A4460KBAB8A 

8 

<31 

SUPPORT  RING 

323A4470RRABB& 

A 

Q2 

SHROUD  FLAP 

323A4471RBABBC 

A 

03 

SHROUD  FLAP  SEAL 

323A4472RBABBD 

2 

OH 

NOZZLE  FLAP 

323A44B0RHABBE 

A 

05 

NOZZLE  FLAP  SEAL 

323A44B 1RB ABBF 

5 

Oft 

NOZZLE  FLAP  HINGE 

323A44B2KBABBG 

A 

CAM  LINK  ACTUATOR 

323A4490RBABBH 

A 

OS 

ACTUATOR 

323A4440RBABBJ 

4 

09 

ACTUATOR 

323A4440RBABBK 

4 

RO 

ACTUATOR 

323A4440RBABBL 

4 

Rl 

ACTUATOR 

323A4440RBABBM 

4 

R2 

ROD 

323A4450RBABBN 

4 

R3 

ROU 

323A4450RBABBP 

4 

RH 

ROD 

323A4450RBABBQ 

4 

R5 

ROD 

323A4450RBABBR 

4 

R6 

NOZZLE  AREA  CONTROL  VALVE 

323A6A 

RBABBS 

A 

R7 

feedback  cable 

323A404RBABBT 

A 

PRESSURt  GENERATION 

3 

RBABD 

RBCD 

RBABB 

R9 

3 

RRABD 

RBAK 

3 

RBABD 

ROCF 

SO 

NOZZLE  PUMP 

323A8B 

RBABDA 

A 

SIGNAL  SENSING 

3 

RQABC 

RHABB 

RBABB 

AAAAAAAAA 

3 

RBABC 

RBAJO 

S2 

3 

RBABC 

RBARB 

52 

3 

RBABC 

RBAG 

S2 

3 

RBABC 

RBAP 

3 

RBABC 

CF 

S3 

CONTROL  ALTERNATOR 

323A92 

RBABCA 

A 

SH 

TEMPERATURE  AMPLIFIER 

323A93 

RBAUCR 

A 

EXHAUST  GAS  THERMOCOUPLE 

351424 

R8ABCC 

A 

S6 

BRANCHED  CAULE 

323A91 

RBABCD 

A 

♦FUEL  CONTROL  SETTING 

3 

RGAB 

BGAA 

BGBA 

000000050 

3 

BGAB 

KBE 

RBAOB 

AAAAAAAAA 

3 

BGAB 

KBE 

LBADB 

AAAAAAAAA 

5fl 

3 

BGAB 

BGBA 

S9 

INTEGRATED  TORQUE  BOOSTER 

329C15 

BGABA 

A 

PO»ER  SELECTION 

3 

BGAA 

L 

BGAB 

AAAAAAAAA 

T1 

THROTTLE  LEVER 

329311 

BGAAA 

A 

FRICTION  LOCK 

329312 

BGAAB 

5 

T3 

TELtFLEX  UNIT 

32931D 

BGAAC 

A 

TH 

TELESCOPING  UNIT 

32931E 

BGAAD 

A 

Tb 

ROU 

32931ft 

UGAAE 

A 

T6#APCb  ACTIVATION 

3 

BGBA 

KBE 

BGAB 

000000010 
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77 

s 

BBBA 

BBAt 

T7 

3 

BBBA 

MM 

T7 

BBBA 

KAA 

TB  CONTROL  AMPLIFIER 

32*0* 

BBSAA 

A 

SIGNAL  CONDITIONING 

3 

BBBB 

BBBO 

BBBA 

S 

BBBB 

KAA 

BBBC 

AAAAAAAAA 

UO 

3 

BBBB 

K6C 

U1  THROTTLE  control  computer 

StOCI* 

A 

SI  ANAL  SENSING 

3 

BBBO 

•BBC 

BGMM 

US 

3 

BBBO 

KBC 

SIGNAL  SENSING 

■BBO 

CF 

UR  ACCELEROMETER 

3290* 

BBBOA 

A 

US  ANOLE  OF  ATTACK  TRANSMITTER320CU 

BBBOB 

A 

U*  STAS  POSITION  TRANSDUCER 

32001 

BBBOC 

A 

MOOE  SELECT 

3 

•BBC 

L 

BBBO 

US  APCS  SELECT  SNITCH 

310C1* 

BBBCA 

A 

UO  5 AMP  CIRCUIT  BREAKER 

3200* 

BBBCB 

A 

VO  S AMP  CIRCUIT  bREAKER 

3290* 

BGGCC 

A 

VO  5 AMP  CIRCUIT  BREAKER 

3*00* 

BBGCO 

A 

VO  S AMP  CIRCUIT  BREAKER 

3100* 

BBBCE 

A 

VO  5 AMP  CIRCUIT  BREAKER 

3100* 

BBBCF 

A 

VI  AIR  TEMP  SNITCH 

3200 A 

BBBCG 

A 

Vt  ENGINE  SELECTOR  SNITCH 

3290* 

BBBCH 

A 

VS  EMERG  SPEED  BRAKE  SNITCH 

3IH62A 

CEFA 

A 

V4  SPEED  BRAKE  CONTROL  SNITCH  31*617 

CCOA 

A 

VS  NLG  OONN  LIMIT  SNITCH 

3131*3 

OAABAA 

A 

V6  R MAIN  GEAR  SCISSOR  SNITCH 

3131*5 

ROAAAAB 

A 

V 7 SPEED  BRAKE  RETRACT  RELAY 

31*62* 

CEEA 

A 

VS  APCS  DISENGAGE  RELAY 

3200* 

BBBEJ 

A 

V9  POWER  INTERLOCK  RELAY 

3290* 

BGBEK 

A 

APCS  OFF  INDICATION 

3 

BBBC 

BBBB 

H 

NI 

3 

BMC 

KAE 

N2  NARNING  LIGHT 

32907 

BMC  A 

A 

NS  NARNING  LIGHT  RELAY 

3290* 

BBBC* 

A 

FUEL/HYORAULIC  RAOIATOR 

9*5126 

KCOC 

A 

06*FUtL  DELIVERY  TO  RH  ENGINE 

4 

RBBA 

KBA 

RBADA 

0A5555530 

* 

RBBA 

BBB 

FUEL  DELIVERY  TO  ENGINES 

RBBA 

RBABC 

AAAAAAAAA 

STRAINER/DRAIN  VALVE 

**6136 

RBBAA 

A 

FUEL/HYORAULIC  RADIATOR 

**5126 

KDDC 

A 

MAINFOLO  SHUTOFF  VALVE 

**6136 

R8BAB 

A 

ENGINF  FEED  MANIFOLD 

**6137 

RBBAC 

A 

TANK  NO  1 FUEL  PRESSURIZE 

* 

BBS 

BBC 

RMA 

F011 123440 

TANK  NO  1 FUEL  PRESSURIZE 

* 

BBB 

KAH 

LMA 

F01U23440 

IS 

* 

BBS 

KAC 

BBE 

AAAAAAAAA 

BBB 

B 

SAAAAAAAAA 

LH  BOOST  PUMP  ASSEMBLY 

**613100  BBBA 

5 

RH  BOOST  PUMP  ASSEMBLY 

**613100  BBBB 

5 

IT  RH  PUMP  CHECK  VALVE 

**6133 

HBBBC 

1 

10  BOOST  PUMP  BYPASS  CHECK  V 

**613* 

BB60 

A 

I*  DEFUtLlNG  SHUTOFF  VALVE 

**6122 

DBBE 

A 

20  TANK  NO  1 DRAIN  VALVE 

*4613* 

BBBF 

A 

21  MANIFOLD  DRAIN  VALVE 

**6135 

BUBO 

A 

fuselage  fuel  transfer 

4 

HOC 

KBE 

HBB 

AAAAAAAAA 

4 

one 

UHL 

BBO 

2* 

4 

BBC 

KAH 

25 

* 

BBC 

KEA 

26 

4 

BBC 

BBD 

27 

4 

BBC 

KBB 

26 

4 

BOC 

OBH 

20 

4 

BBC 

BBN 

20 

4 

BBC 

BBP 

SO  TANK  NO  1 

4*6161 

BBCA 

A 

31  TANK  NO  2 

446162 

BBCB 

A 

32  TANK  NO  3 

446163 

mice 

A 

33  TANK  NC  o 

446164 

BUCD 

A 

3*  TANK  NO  5 

406165 

miCE 

A 

35  TANK  NO  6 

046166 

BBCF 

A 

36  TANK  NO  7 

446167 

sees 

A 

37  INTERCONNECT  CHECK  VALVE 

446145 

BBCH 

2 

36  INTERCONNECT  CHECK  VALVE 

406145 

BBCJ 

2 

30  INTERCONNECT  CHECK  VALVE 

446145 

BBCk 

2 

HO  TANK  NO  * MYD  FUEL  PUMP 

44614A 

BBCL 

2 

HI  TANK  NO  * ELECT  FUEL  PUMP 

44614D 

BBCM 

2 

*2  TANK  NO  6 HTD  FUEL  PUMP 

44614B 

BBCN 

2 

43  TANK  NO  6 ELECT  FUEL  PUMP 

44614E 

BBCP 

2 

H*  NO  l FUEL  LEVEL  CONTROL  V 

446146 

HHCO 

2 

ob  NO  2 FUtL  LEVEL  CONTROL  V 

446142 

BOCR 

2 

*6  NO  7 FUEL  XFtR  SHUTOFF  V 

40614* 

BHCS 

1 
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1 


NO  7 XFER  MANUAL  CONTROL  V 

44614* 

BttCT 

FUSE  LABE  TANKS  PRESSURIZE  6 

BBO 

4 

BBO 

HOT  AIR  CHECK  VALVE 

44611* 

BBOA 

AIRFLOW  LIMITER 

4461 IB 

BOOB 

PRESSURE  REGULATOR 

446111 

BBOC 

FUSELAGE  HOT  AIR  CHECK  V 

44611* 

BBOO 

PRESSURE /VACUUM  VALVE 

446113 

B80E 

DIVL  VENT  CHECK  VALVE 

446115 

BBOF 

DIVE  VENT  CHECK  VALVE 

446115 

BBDG 

OlVL  VENT  CHECK  VALVE 

446115 

BBOH 

TANK  NO  7 PILOT  VALVL 

44611* 

SBOJ 

TANK  NO  7 PRESS  REGULTOR 

44611* 

BBPK 

CHECK  VALVE 

44611* 

B80L 

CHECK  VALVE 

44611* 

BBOH 

CHCCK  VALVE 

44611* 

BBDN 

CHtCK  VALVE 

44611* 

BBOP 

CHECK  VALVE 

44611* 

BSDO 

CHECK  VALVE 

44611* 

BBOR 

VENT  MAST  FIRL  SCREEN 

44611* 

BUDS 

FIHL  SCREEN  DRAIN 

44611* 

BOOT 

drop  tanks  FutL  transfer 

4 

BBH 

4 

BBH 

CL  TANK  EMERG  RELIEF  VALVE 

44621* 

BBHA 

CL  TANK  FVO  OHAIN  VALVE 

44621* 

BBHU 

CL  tank  aft  obain  VALVE 

44621* 

BBK 

CL  TANK  FUEL  DISCONNECT 

446218 

BBHO 

cl  tank  fuel  control  valve 

446223 

BBHE 

CL  TANK  PILOT  VALVE 

446221 

BBHF 

CL  TANK  FUEL  SHUTOFF  VALVE 

446225 

BBHG 

REFUELING  SHUTOFF  VALVE 

446121 

BBHM 

R OROP  TANK  PILOT  VALVE 

446222 

HBBHJ 

R OROP  TANK  FUEL  CONTROL  V 

446224 

RBBHK 

R DROP  TANK  FUEL  DISCONNECT44623* 

RBBHL 

R OROP  TANK  FUEL  SHUTOFF  V 

446226 

RBBHM 

CL  DROP  TANK 

446231 

BBHN 

R OROP  TANK 

446233 

RBBHP. 

drop  tanks  pressurizl 

4 

BBJ 

1 

4 

BBJ 

CL  TANK  PRESSURE  REGULATOR  446211  BHJA 
CL  TANK  PRESS/VENT  VALVE  446212  BOJB 
CL  TANK  HOT  AlH  CHECK  VALVE446217  BBJC 
CL  TANK  AIR  DISCONNECT  446214  BBJO 
CL  TANK  PRESS  CHECK  FITTING44621C  BBJE 
R DROP  TANK  AIR  DISCONNECT  44621b  RBOJF 
H UKOP  TANK  PHESS/VENT  V 4462 ID  RB8JG 
R DROP  TANK  PRESS  HE6ULAT0H446215  HBBJH 
RH  HOT  AIR  CHECK  VALVE  446216  RBBJJ 
R PRESSURE  CHECK  FITTING  44621C  R8RJK 


NO  FUEL  FLO*  WARNING  4 BBK 

AT  •* 

CL  TANK  FUEL  FLOW  SWITCH  446227  OOKA 

H FUEL  FLOW  SWITCH  44622A  RBBKB 

5 AHP  FUSE  44622*  BQKC 

WARNING  LIGHT  44643*  BBKO 

WING  TANKS  FUEL  TRANSFER  4 BBL 

4 OBL 

H WING  1/1)  LEVEL  SHUTOFF  V 44617B  RBDLA 

R WING  U/B  LEVEL  SHUTOFF  V 446170  RBBLB 

R WING  TANK  446172  RBOLC 

WING  TANKS  PRESSURISE  4 BBM 

c?  4 BBM 


R WING  TANK  PRESS  REGULAT0R4461 12  RBBMA 
R HOT  AIR  CHECK  VALVE  446116  KflBMB 
R WING  PRESS  CHECK  FITTING  44oll7  RBRMC 
R WING  PRESS/VENT  VALVE  446118  RBBMO 
EXTERNAL  AIR  PRESS  CONNECT  44611*  BBME 
R WING  TANK  OHAIN  VALVE  4461 1A  RBBMF 


FUEL  THANSFER  CONTROL  * BBN 

4 BBN 
4 BBN 
4 BBN 
4 BBN 


TANK  NO  6 HYD  PUMP  PRESS  SW446146  BBNA 
TANK  NO  4 HYD  PUMP  PRESS  SW446146  BBNB 
ELECT  XFER  PUMP  PRESS  SW  446157  BUNC 
TANK  NO  5 LEVEL  CONT  VALVE  446144  BBNU 
TANK  NO  3 LEVEL  CONT  VALVE  446143  BBNE 
TANK  NO  1 LEVEL  CONI  VALVE  446148  BBCO 


BBN  BBC 
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BBJ  BBC 
BMP  BBK 


BBN  BBH 
ECO 


BBH  H 
KAE 


BHP  BBC 
BBM 


BBN  BBL 
ECO 
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FAAAAAAAAA 
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AAAAAAAAA 
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FAAAAAAAAA 
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» R CM  UK  MASTER  SWITCH 

VISA** 

MHH 

A 

REFUEL  FROM  SNITCH 

44*31A 

MNH 

A 

HIM  XFER  PRESS  SHITCH 

Will* 

MMJ 

A 

DROP  TANKS  SELECTOR  SHITCH  44*417 

MNK 

A 

FUEL  LEVEL  CONT  MASTER  SH 

*******  »• 

BiNL 

A 

REFUEL  SELECTOR  SHITCH 

***417 

8§3$l 

A 

HIM  TANKS  XFER  SHITCH 

44*41* 

UNN 

A 

LANOIM  HEAR  HANDLE  SHITCH  413112 

DAOB 

A 

R MAIN  «EAR  DOWN  LIMIT  SH 

**I31*» 

ROAAAAC 

A 

R MAIN  ACAR  SCISSORS  SWITCH413145 

R0AAAA8 

A 

FUEL  LOW  LEVEL  SHITCH 

*>«**»31 

MAM 

A 

TRANS  PRESS  SEQUENCE  RELAY 

*>*61 1* 

bbnr 

A 

AUTO  TRANSFER  RELAY 

•*4641* 

MNS 

A 

HIM/DROP  TANKS  PRESS  RELAY44811* 

B8NT 

A 

REFUEL  RELAY 

44612* 

88NU 

A 

DROP  TANK  PRESS  RELAY 

44621* 

mm 

A 

DROP  TANK  SELECTOR  RELAY 

44621* 

B®NK 

A 

CL  TANK  PRESS  RELAY 

44611* 

B6NX 

A 

CL  TANK  SELECTOR  RELAY 

44621* 

B8NV 

A 

HIM  TANK  STOP  XFER  RELAY 

44616* 

B6N2 

A 

5 AMP  FUSE 

44641* 

aeoA 

A 

5 AMP  FUSE 

44641* 

8808 

A 

S AMP  FUSE 

44641* 

6B8C 

A 

S AMP  FUSE 

44641* 

8880 

A 

S AMP  FUSE 

44641* 

BBQE 

A 

5 AMP  FUSE 

44641* 

BBOF 

A 

FUEL  LOW  SENSING 

4 

88* 

BBC 

BBF 

4 

BBG 

BBN 

TANK  NO  5 LEVEL  CHECK  SH 

44642* 

M6F 

A 

FUEL  LOW  LEVEL  SHITCH 

446432 

8888 

A 

FUEL  LOW  WARNING 

4 

BBF 

BBG 

H 

000001100 

H6 

* 

8BF 

KBA 

WANNING  LIGHT 

446433 

BBF  A 

A 

5 AMP  FUSE 

44643* 

BBFB 

A 

FUEL  LOW  INDICATOR 

451847 

BBFC 

A 

BOOST  PUMP  PRESS  INDICATION** 

BBC 

KAO 

H 

061111110 

4 

BSE 

BBS 

R PRESSURE  TRANSMITTER 

4S184S 

RBBEA 

A 

H PRESSURE  INDICATOR 

451846 

R8BEB 

A 

5 AMP  FUSE 

44642* 

BBEC 

A 

J7  IN-FLIGHT  REFUELING 

4 

BBP 

L 

BRH  R 

000AAAA70 

r 

4 

B8P 

KAA 

BBC 

OOOAAAA70 

r-t 

4 

BBP 

KAE 

BBL 

000AAAA7O 

IO 

KO 

4 

BBP 

KBA 

Ki 

4 

BBP 

KEA 

IN  FLIGHT  REFUELING 

BBP 

P'JN 

BBR 

lunim 

R WING  TANK  LEVEL  CONTROL 

V446153 

RBBPA 

A 

AIK  RFFUELING  PROBE  ASSY 

44631100  BBPB 

A 

PROBE  CHECK  VALVE 

44631* 

BBPL 

A 

PROBE  DOOR  LATCH  ACTUATOR 

446313 

B8PC 

A 

PKObE  OOOR  ACTUATOR 

446314 

BBPO 

A 

PROBE  CONTROL  SWITCH 

U4631A 

B8NH 

A 

PROBt  OOOR 

44631C 

BBPE 

A 

SEQUENCE  VALVE 

44631* 

BBPF 

A 

SELECTOR  VALVE 

446316 

BBPG 

A 

PROBE  UNLOCKED  HAHN  LIGHT 

446312 

BBPH 

A 

S AMP  CIRCUIT  BREAKER 

44631* 

BBPJ 

A 

5 AMP  FUSE 

44631* 

BBPK 

A 

NIGHT  RtFUELING  LIGHT 

444228 

BBPL 

A 

NO  1 FUEL  LEVEL  CONTROL  V 

446148 

BBCQ 

A 

NO  2 FUEL  LEVEL  CONTROL  V 

446142 

B8CR 

A 

NO  S FUEL  LEVEL  CONTROL  V 

446144 

BBON 

A 

NO  3 FUEL  LEVEL  CONTHOL  V 

446143 

RBNE 

A 

R DROP  TANK  FEUL  SHUTOFF  V 

446226 

RBBHM 

A 

CL  DROP  TANK  SHUTOFF  VALVE 

446225 

BBHG 

A 

REFUCLIN6  SHUTOFF  VALVE 

446221 

BBHH 

A 

R OROP  TANK  CONTROL  VALVE 

446224 

RBBHK 

A 

CL  DROP  TANK  CONTHOL  VALVE 

446223 

BBHE 

A 

REFUEL  REAOY  INDICATION 

4 

BBR 

OOP 

H R 

ooonmo 

MS 

4 

BBR 

KAE 

REFUEL  READY  LIGHT 

44631* 

BBRA 

A 

5 AMP  FUSE 

44631* 

BBRB 

A 

SWITCH 

44631* 

BBRC 

A 

•ENGINE  OIL  DISTRIBUTION 

- 

RBCA 

RBCB 

RBCF 

OAS555520 

DISTRIBUTION 

RBCA 

RBAS 

FAAAAAAAAA 

RBCA 

RBAF 

FAAAAAAAAA 

RBCA 

RBA 

SAAAAAAAAA 

02  OIL  N022LES 

-23A6710RBCAA 

A 

03  OIL  TUBING 

-23A8700RBCAB 

A 

OIL  SCAVENGE 

• 

RBCF 

RBCA 

RBCE 

AAAAAAAAA 

SCAVANGE 

RBCF 

RBABD 

333333333 

A -31 


i ! 

I 


06  NO  1 SCAVENGE  WN* 

07  NO  2 SCAVENBC  PUMP 
OA  NO  3 SCAVCNOC  PIMP 
04  CSO  FILTER 

10  VAKIABLE  NOZZLE  FILTER 

11  VARIABLE  N022Lt  FILTER 

12  CHECK  VALVE 

13  SC A VENAE  OIL  FILTER 
OIL  SUPPLY 


17  OIL  TANK 

10  PRLSSURIZE/VACUUM  VALVE 
19  CHECK  VALVE 

LOM  LEVEL  WARNING 

21 

0*L  LEVEL  ANPL1FIER 
LOM  LEVEL  MARRING  LIGHT 
OIL  LEVEL  SENSOR 


-23AB2  ROC FA 
•23A03  ROCFB 
-23A09  RKFC 
•92227  ROCFO 
-23A*«  RKFC 
-23A*»  RKFF 
•23A*«  RKFC 
•23A*«  RKFH 

- RKE 

• RKE 

• RKE 
-23A0500RKEA 
•23A0510RKEB 
•23A0S**RKEC 

RKH 

- RKH 
•23A9*  RBCHA 
-23A9*  RBCHB 
-23A9*  RBCHC 
-23A9*  RBCHO 


RBABB  RKH 
RKF  RKO 
RKAU  RKAU 


PRESSURE  GENERATION 

4» 

RBCO 

RBCE 

RBC6 

- 

RBCD 

RBAK 

RBABO 

• 

RBCO 

RBCC 

: 24  MAIN  OIL  PUMP 

-23A61 

RBCDA 

s oil  pressure  Indication 

• 

RBCS 

RBCD 

H 

* 31 

• 

RRCG 

KAD 

! 5 AMP  FUSE 

-23A9* 

RBCGA 

' PRESSURE  TRANSMITTER 

-51*3* 

RBCGB 

; PRESSURE  INDICATOR 

-51*33 

RBCGC 

RBCD 

RBCB 

t PRESSURE  REGULATION 

- 

RBCC 

i 36  RELIEF  VALVE 

-23A8* 

RBCCA 

i TEMPERATURE  CONTROL 

- 

RBCB 

RBAOA 

RDCA 

A 

• 

RBCB 

RBAOD 

RBCJ 

l 38 

• 

RBCB 

RBCC 

• 39  AIR  OIL  COOLER 

-23A8* 

RBCHA 

40  MAIN  FUEL  OIL  COOLER 

-23A64 

RBCBB 

41  AOU  FUEL  OIL  COOLER 

-23A72 

HBCBC 

022222220 


084444430 


999999999 


AAAAAAAKA 

033333330 


TEMPERATURE  REGULATOR 

•23A86 

RBCBD 

A 

. 1 

OIL  TEMPERATURE  INDICATION 

• 

RBCJ. 

RBCB 

H 

033333330 

THERMOCOUPLE  SENSOR 

-51424 

RBCJA 

A 

TEMPERATURE  INDICATOR 

-51425 

RBCJB 

A 

• J 

BASIC  ENGINE  LEFT 

L8A 

LBAA 

B 

095555430 

LBA 

LBAN 

ENGINE  AIR  INDUCTION 

3 

LOAH 

LBAJ 

LBFC 

AAAAAAAAA 

* I 

3 

LBAH 

LBDA 

LBAG 

AAAAAAAAA 

3 

LBAH 

LBFA 

LBADB 

AAAAAAAAA 

3 

LBAH 

LBEA 

LBEE 

AAAAAAAAA 

FRONT  FRAME  INLET  CASE 

323A1100LRAHA 

A 

I 

COMPRESSION 

3 

LBAG 

LBAS 

LBADB 

AAAAAAAAA 

i 

3 

LBAG 

LBAH 

BAM 

AAAAAAAAA 

3 

LBAG 

LBAC 

AAAAAAAAA 

3 

LBAG 

LBABC 

AAAAAAAAA 

’ ? 

3 

LBAG 

LUARA 

AAAAAAAAA 

HEARING  NO  1 
AIR/OIL  CARBON  SEAL 
COMPRESSOR  HOUSING 
COMPRESSOR  STATOR  VANE 
STATOR  VANE  SMROUO 
COMPRESSOR  ROTOR  ASSEMBLY 
COMPRESSOR  REAR  FRAME 
BEARING  NO  2 
CARBON  OIL  SEAL 
CUPPORT 
SHIELD 

ENGINE  COMBUSTION 


OUTtft  CASE 
COMBUSTION  CHAMBER 
INNER  COMBUSTION  CASING 
TRANSITION  OUCT 
COMPRESSOR  ROTATION 

TURBINE  ROTATION 
TURBINE  POTATION 

36  FIRST  STAGE  TURBINt 

37  SECOND  STAGE  TURBINE 
3A  THIRD  STAGE  TURBINt 


323A1110LRAGA 
323A1120LBAGB 
323A1200LDAGC 
323A1210LBAGD 
323A1211LBAGE 
323A1300LBAGF 
323A1400LBAGG 
323A141 OLBAGH 
323A1420LBAGJ 
323A1440LBAGK 


323A1450LBAGL 

A 

3 

LBAC 

LBAG 

LBAP 

FAAAAAAAAA 

3 

LBAC 

LBAL 

LBAF 

FAAAAAAAAA 

3 

LBAC 

LBADD 

3 

LBAC 

LBAEA 

LBAC 

LBA 

SAAAAAAAAA 

323A21 

LBACA 

A 

323A2200LBACB 

A 

323A23 

LBACC 

A 

323A24 

LBACD 

A 

LBAS 

LBAF 

LBAK 

FAAAAAAAAA 

LBAS 

LBCA 

LBAG 

AAAAAAAAA 

3 

LBAF 

LBAC 

LBAA 

AAAAAAAAA 

LOAF 

LbCA 

LBAS 

AAAAAAAAA 

323A31 

LBAFA 

A 

323A32 

LBAFB 

A 

323A33 

LB  AFC 

A 

I 


?q?n 


BO  AUK  AIR  DOOR  ACTUATOR 

311332 

LBECA 

AUX  AIR  OOOR  CONTROL 

3 

LBEO 

LBEF 

LBEC 

AUX  AIR  OOOR  ELECTOR  VALVE311334 

LBEOA 

PILOT  MOTE  SELECT 

3 

LBEF 

L 

LBEO 

3 

LBEF 

KB6 

BS  AUX  AIR  OOOR  RELAY 

31133* 

LBCTA 

LBEF 

landing  sear  handle  snitch  313112 

DADO 

5 AMP  circuit  breaker 

31133* 

OAOA 

LBEF 

DOOR  POSITION  INDICATION 

3 

LBEB 

L6EA 

H 

3 

LBEB 

KAE 

WARNING  LISHT 

311333 

LBEBA 

AUX  LAN0IN0  6EAR  RELAY 

31311* 

OAOC 

LBEB 

AUX  AIR  OOOR  POSITION  SW 

31133* 

LBEBB 

8ELLM0UTH  POSITION 

3 

LBFA 

LBFB 

LBAL 

3 

LBFA 

LBAH 

CS  UELLMOUTH  RING 

329A11 

LBFAA 

BELLMOUTH  ACTUATION 

3 

LBFB 

LBFC 

LBFA 

C7  ACTUATOR 

329A12 

LBFBA 

C8  CABLE 

329A13 

LBFBB 

C9  PULLEY 

329A14 

LBFBC 

03  SECTOR 

329A1S 

LBFBD 

01  IDLER'ROO*  AND  BELLCKANK 

329A1F 

LBFBE 

SENSING  AND  CONTROL 

3 

LBFC 

CF 

LBFB 

3 

LBFC 

KEA 

SENSING  ANO  CONTROL 

LBFC 

LBAH 

04  CONTROLLER 

329A16 

LBFCA 

05  PITOT  TUBE 

329A1H 

LBFCD 

06  STATIC  SENSOR 

329A1* 

LBFCE 

KAE 

H 

INLET  AIR  TEMP  HIGH  NARN1NG3 

LBEE 

3 

LBEE 

LBAH 

TEMP  SENSOR 

31131* 

LBEEA 

5 AMP  FUSE 

31131* 

LBEEB 

WARNING  LIGHT 

31131* 

L8EEC 

MAIN  FUEL  DELIVERY 

3 

LBAOO 

LBADC 

LBAC 

3 

L8ADD 

LBARA 

MAIN  FUEL  0EL1VERY 

L8AD0 

LBCB 

LBAOO 

LBAQA 

S3  PRIMARY  FUEL  NOZZLE 

323A6B 

LBADDA 

G4  SECONDARY  FUEL  NOZZLE 

323A68 

LBADDB 

G5  FUEL  TUBING 

323A67 

LBADDC 

LBADD 

PRtSSUHEIZE  ANO  ORA IN 

3 

LBADC 

LBADB 

G7  PRESSURIZE  AND  DUMP  VALVE 

323A65 

LBAOCA 

FUEL  REGULATION  AND  CONTROLS 

LBADB 

LBAJ 

LBAJB 

3 

LBADB 

LBADA 

LBARB 

REGULATION  ANU  CONTROL 

LBADB 

LBAG 

LBADE 

LBADB 

LBAH 

LBADC 

LBADB 

LBAK 

LBAQB 

LBADB 

L8AB 

LBAOB 

BGAB 

LBADB 

KBA 

LBADB 

L 

Ml  MAIN  FUEL  CONTROL 

323A6200LBADBK 

HZ  TORQUE  BOOSTER  CONTROL 

323A63 

LBAOBB 

H3  FUEL  OIL  COOLLR 

323A64 

LBCBB 

b AMP  FUSE 

323A62**LBADBC 

INLET  TEMPERATURE  SENSOR 

323A6210LBAOBD 

H6  THROTTLE  LEVER 

329311 

LBGAAA 

H6  FUEL  FLOW  TRANSMITTER 

351442 

LBAOEA 

FUEL  FLOW  INDICATION 

3 

LBADE 

LBADB 

H 

3 

LBADE 

KAD 

FULL  FLOW  TRANSMITTER 

351442 

LBAOEA 

FULL  FLOW  INDICATOR 

351441 

LBAOEB 

5 AMP  FUSE 

35144* 

LBADEC 

FULL  SUPPLY  PRLSSUKIZE 

3 

LBAOA 

LBAK 

LBAOB 

3 

LBADA 

LBBA 

LBAJB 

J4  MAIN  FUEL  PUMP 

323A6100LBADAA 

JS  BYPASS  INDICATOR  SWITCH 

323A61 10LBADAB 

FUEL  FILTER 

323A610*LQADAC 

TEMPERATURE  AMPLIFIER 

323A93 

LBABCB 

A/H  FUEL  DELIVERY 

3 

LRAQA 

LBAQB 

LBAP 

A/H  FUEL  OISTHIOUT ION 

LRAQA 

LBAOO 

LBCB 

LBAQA 

LBARA 

A/U  FUEL  SPRATBAR 

323A74 

LBAQAA 

A/H  FULL  MANIFOLO 

323A75 

LBAQAB 

FULL  OIL  COOLER 

323A72 

LBCUC 

TUtllrtG 

323A77 

LBAQAC 

PRESSURIZING  VALVE 

323A73 

LBAQAO 

A/U  FUEL  REGULATION 

3 

LBAQB 

LBADB 

LRAQA 

3 

LBAQB 

LBAQC 

A 

A 


AAl 


A 

A 

A 

500000009 

A 

A 

A 

oAiuuoo 

131111131 

A 

A 

A 

A 

A 

A 


A 

A 

A 

AAAAAAAAA 

A 

A 

A 

0A5555430 

AAAAAAAAA 

FAAAAAAAAA 

F555555555 

A 

A 

A 

AAAAAAAAA 

A 

FAAAAAAAAA 

FAAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

FAAAAAAAAA 


A 

A 

A 

A 

A 

A 

A 

AAAAAAAAA 

A 

A 

A 

AAAAAAAAA 

A 

1 

A 

A 

AAAAAAAAA 

F555555555 

AAAAAAAAA 

A 

A 

A 

A 

A 

AAAAAAAAA 


A -34 


1 

I 


3 

LBABB 

LBAB 

1 

3 

LBABB 

L 

A/b  FUEL  CONTROL 

323A7G 

USAMA 

A 

THROTTLE  LEVER 

329311 

LBBAAA 

A 

A/B  FUEL  PRESSURIZE 

3 

LBASC 

LftAK 

LBABB 

AAAAAAAAA 

3 

LSASC 

LBBA 

A/B  FUEL  PURR 

323A7100L8ABCA 

A 

CHECK  VALVE 

323A7110LBABCB 

A 

FILTER 

323A710*LBABCC 

A 

PUMP  VENT  VALVE 

323A7120LBA9CD 

A . 1 

FUEL  INLET  VALVE 

323A713BLBABCE 

A . . 

ON/OFF  VALVE 

323A7140LBA8CF 

A « 1 

ENOINE  IONITION 

3 

LBAEA 

LftAOO 

LBAC 

OOAAAAAOO  \ 1 

3 

LBACA 

LBAEB 

1 1 

LA  I ONI TER  PLUS 

323AA* 

LBAEAA 

* 

L9  HIGH  TENSION  LEAD 

323AA5 

LBAEAB 

* 

IONITION  GENERATION 

3 

UBACS 

LBAEC 

LBAEA 

AAAAAAAAA 

3 

LBACB 

LBARB 

LBARA 

FAAAAAAAAA  1 ! 

3 

LBAEB 

LBAB 

AAAAAAAAA  i 

M2  IONITION  EXCITER  UNIT 

323AA1 

LBAE6A 

* ! 

MOUC  SELECT 

3 

LB  ACC 

L 

LBAEB 

3 

LBAEC 

KAC 

A \ ' 

MS  THROTTLE  SVITCH 

323AA* 

LBACCA 

M6  5 AMP  FUSE 

323AA* 

LBAECB 

* ! i 

AFTERBURNER  IGNITION 

3 

LBARA 

LBAEB 

LBAP 

AAAAAAAAA  j , 

3 

LBARA 

LBABA 

3 

LBARA 

LBAB 

; 1 

A/B  IGNITION 

LBARA 

LBADO 

NO  TORCH  IGNITER 

923A4340I.BARAA 

A , 1 

Nt  IGNITER  PLUG 

323A434 

lBARAB 

A 

AFTERBURNER  IGNITION  CONT 

3 

LBARB 

LBARC 

LBAEB 

3 

LBARB 

LBAOB 

LBABC 

N7  AFTERBURNER  IGNITION  SVITCH323AA4 

LBARBA 

A 

NO  HYD  XFEH  PUMP  CONTROL  RELAY323AA* 

LBARBB 

* i | 

AFTERBURNER  MODE  SELECT 

3 

LB  ARC 

L 

LBARB 

3 

LBARC 

KAH 

J I 

PI  THROTTLE  LEVER 

329311 

LBSAAA 

A } i 

P2  5 AMP  FUSE 

323AA* 

LB ARC A 

a ; 1 

EXAUST  NOZZLE  POSITION 

3 

LBAB 

LBABB 

LBABA 

3 

LBAB 

LBAEB 

LBAN 

F999999999  i 1 

3 

LBAB 

LBAA 

F88888B8B8  i 

NOZZLE  POSITION 

LBAB 

LBAOB 

AAAAAAAAA  ; 1 

LBAB 

LBA 

SAAAAAAAAA  ; 1 

NOZZLE  POSITION  INDICATION 

3 

LBABA 

KRA 

H 

011111110  | 

3 

LBABA 

LBAB 

5 AMP  FUSE 

35163* 

LBABAA 

A ,i 

NOZZLE  POSITION  INDICATOR 

351637 

L6A8AB 

A , | 

NOZZLE  ACTUATION 

3 

LBABB 

LBABC 

LBAB 

AAAAAAAAA 

3 

LBAB8 

LBABD 

LBCE 

AAAAAAAAA 

00  OUTER  SHROUD 

323A4460LBABBA 

e 

01  SUPPORT  RING 

323A4470LBABBR 

A 

02  SHROUD  FLAP 

323A4471LBABBC 

A 

03  SHROUD  FLAP  SEAL 

323A4472LBABBD 

2 

04  NOZZLE  FLAP 

323A44S0LBABBE 

A 1 

05  NOZZLE  FLAP  SEAL 

323A4481LBABBF 

5 I 

06  NOZZLE  FLAP  HIN6E 

323A44B2LBABBG 

A i 

CAM  LINK  ACTUATOR 

323A4490LBABBH 

A • 

OB  ACTUATOR 

323A4440LBABBJ 

" | 

09  ACTUATOR 

323A4440LBABBK 

4 ,( 

RO  ACTUATOR 

323A4440LBAB6L 

4 

RI  ACTUATOR 

323A4440LBABBM 

4 

R2  ROD 

323A4450LBABBN 

A t 

H3  ROD 

323A4450LBABBP 

H 

R4  ROD 

323A4450LBABBO 

4 i 

R5  ROD 

323A4450LBABBR 

4 

R6  NOZZLE  AREA  CONTROL  VALVE 

323A6A 

LBABBS 

A ' 

R7  FEEDBACK  CABLE 

323A4***LRABBT 

A 

PRESSURE  GENERATION 

3 

LBABD 

LUCD 

LBARB 

AAAAAAAAA 

3 

LBABO 

LBAK 

3 

LBABD 

L8CF 

SO  NOZZLE  PUMP 

323A8A 

LBABDA 

A > 

SIGNAL  SENSING 

3 

LBABC 

LHABB 

LBABB 

AAAAAAAAA 

3 

LBABC 

LBAJB 

3 

LBABC 

LBARB 

3 

LBABC 

LBAG 

3 

LBABC 

LBAP 

3 

LBABC 

CF 

S3  CONTROL  ALTERNATOR 

323A92 

LBADCA 

A 

S4  TEMPERATURE  AMPLIFIER 

323A93 

LBABCB 

A 

EXHAUST  GAS  THERMOCOUPLE 

351424 

LBABCC 

A 

S6  BRANCHED  CABLE 

323A91 

LBABCD 

A 

A -35 


01»FUEL  DELIVERY  TO  LH  E NO  INC  * LIU 

FUEL  DELIVERY  TO  ENGINES  LDM 

STRAINER/MAIN  VALVE  M9C1*  LS8AA 

NAINFOLO  SMUT OFF  VALVE  1*6136  LB6A8 
ENGINE  FEED  MANIFOLD  **6137  LB8AC 

16  LH  PUNF  CHECK  VALVE  1*6133  L886C 

L ON OF  TANK  PILOT  VALVE  1*6442  LBBHJ 
L OROP  TANK  FUEL  CONTROL  V 1*622*  LMHK 
L DROP  TANK  FUEL  D1SC0NNECTH623*  L88HL 
L DROP  TANK  FUEL  SHUTOFF  V 1*6226  LBBHM 
L DROP  TANK  116232  LBBHP 

L DROP  TANK  AIR  DISCONNECT  11621B  LB8JF 
L DROP  TANK  PHESS/VENT  V 1*6210  LBSJG 
L OROP  TANK  PRESS  REGULAT0R116215  LflOJH 
LH  HOT  AIR  CHECK  VALVE  **6216  LBBJJ 
L PRESSURE  CHECK  FITTING  **621C  LB8JK 
L F'lEL  FLOV  SNITCH  **622A  L6SKB 

L MING  I/B  LEVEL  SHUTOFF  V **6178  LBBLA 
L WING  0/8  LEVEL  SHUTOFF  V **6178  LBBLB 
L WING  TANK  **6171  LBBLC 

L WING  TANK  PRESS  RE6ULAT0R116112  LBBMA 
L HOT  AIR  CHECK  VALVE  1*6116  LBBM8 
L WING  PRESS  CHECK  FITTING  **6117  LB8MC 
L WING  PRESS/VENT  VALVE  1*6116  LBBMO 
L WING  TANK  OKAIN  VALVE  11611A  LBBMF 
E5  L ENGINE  MASTER  SWITCH  123A9*  LBBNG 
L PRESSURE  TRANSMITTER  *516*5  LB8EA 
L PRESSURE  INDICATOR  *516*6  LBBEB 

L WING  TANK  LEVEL  CONTROL  VWW6153  LBBPA 
L OROP  TANK  FEUL  SHUTOFF  V 1*6226  LBBHM 
L DROP  TANK  CONTROL  VALVE  **622*  LBBHK 
ENGINE  OIL  DISTRIBUTION  - LBCA 

DISTRIBUTION  LBCA 


KBA  LBADA 


0A555S53O 


02  OIL  NOZZLES 

03  OIL  TUBING 
OIL  SCAVENGE 
SCAVANGE 

06  NO  1 SCAVENGE  PUMP 

07  NO  2 SCAVENGE  PUMP 
06  NO  3 SCAVENGE  PUMP 

09  CSO  FILTER 

10  VARIABLE  NOZZLE  FILTER 

11  VARIABLE  NOZZLE  FILTER 

12  CHECK  VALVE 

13  SCAVENGE  OIL  FILTER 
OIL  SUPPLY 


17  OIL  TANK 

18  PRESSHRIZE/VACUUM  VALVE 

19  CHECK  VALVE 

LOW  LEVEL  WARNING 

OIL  LEVEL  AMPLIFIER 
LOW  LEVEL  WARNING  LIGHT 
OIL  LEVEL  SENSOR 
b ANP  FUSE 
PRESSURE  GENERATION 


29  MAIN  OIL  PUMP 

OIL  PRESSURE  INDICATION 

5 AMP  FUSE 

PRESSURE  TRANSMITTER 
PRESSURE  INDICATOR 
PRESSURE  REGULATION 
36  RELIEF  VALVE 

TEMPERATURE  CONTROL 


**6116  LBBMO 
**611 A LBBMF 
123A9*  LBBNG 
*516*5  LB8EA 
*516*6  LBBEB 
V1161S3  LBBPA 
**622b  LBBHM 
**622*  LBBHK 
- LBCA 

LBCA 
LBCA 
LBCA 

>23AB710LBCAA 

-23AS700LBCAB 

LBCF 

LBCF 

-23A82  LBCFA 
-23A83  LBCFB 
-23A8*  LBCFC 


-*2227  LUCFD 
-23A*»  LBCFE 
-23A**  LBCFF 
-23A*»  LBCFG 
-23A1*  LBCFH 

- LBCE 

- LBCE 
LBCE 

-23A6500LBCEA 

-23A8510LBCEB 

-23A85MLBCEC 

- LBCH 

- LBCH 
-23A9*  LBCHA 
-23A9*  LBCHB 
-23A9*  LBCHC 
-23A9»  LBCHD 


•51*3*  LBCGB 
-51*33  LBCGC 
- LBCC 

-23AB*  LBCCA 


39  AIR  OIL  COOLER  -23A8» 

*0  MAIN  FUEL  OIL  COOLER  -23A6* 

*1  AOD  FUEL  OIL  COOLEH  -23A72 

42  TEMPERATURE  REGULATOR  -23A86 

OIL  TEMPERATURE  INDICATION  * 
THERMOCOUPLE  SENSOR  -51*24 

TEMPERATURE  INDICATOR  -51*25 


LBCB  LBCF 
LBAS 
LBAF 
LBA 


OA5555520 
FAAAAAAAAA 
FAAAAt ' ~AA 
SAAAAAAAAA 


A 

A 

( 

LBCA 

LBCE 

LBABD 

AAAAAAAAA 

333333333 

A 

A 

A 

A 

2 

2 

A 

2 

:i 

t 

LBABB 

LBCH 

AAAAAAAAA 

«*  * 

LBCF 

LBCD 

LKAU 

AAAAAAAAA 

AAAAAAAAA 

A 

A 

A 

:i 

LBCE 

KAE 

H 

022222220 

A 

A 

A 

A 

y 

i 

LBCE 

LBCG 

AAAAAAAAA 

LBAK 

LBABD 

LBCC 

064*1**30 

AAAAAAAAA 

A 

i 

LBCD 

KAD 

M 

999999999 

A 

A 

A 

LDCD 

LBCB 

AAAAAAAAA 

A 

1 

BAZ 

LBCA 

AAAAAAAAA 

LBADD 

LBCC 

LBCJ 

033333330 

3 

A 

1 

A 

• 

LBCB 

H 

033333330 

A 

A 

A-36 
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Section  C-) 
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S«ct  ion  C-<* . 1 


LF  O0T*»0A 


FLIGHT  CONTROL 


f 


DEP 

CD  AL  SENSITIVITY 

title 

WVC 

ALPHA 

INPUT 

FUNC 

FC  TOW  11345*76* 

•FLIGHT  CONTROLS 

C 

CA 

SAAAAAAA* 

C 

CB 

C 

cc 

C 

CD 

C 

CE 

C 

CF 

•AIRCRAFT  PITCH 

CA 

CAA 

C 

OAAAAAAAO 

CONTROL  SURFACE 

CAA 

CAB 

CA 

AAAAAAAAA 

STASILATOR  ASSCNHLT 

IR310 

CAAA 

A 

COVER  ASSEMBLY 

10311 

CAA8 

2 

STEEL  TE  HONEYCOMB 

10312 

CAAC 

2 

ALUM  TE  HONEYCOMB 

10313 

CAAO 

2 

SLOTTED  LEAD I NO  EDGE 

10310 

CAAE 

5 

HINOL  F ITT INC 

1031S 

CAAF 

A 

STAtftLATOR  TIP 

1031* 

CAAG 

2 

STABILATOR  SKIN 

10317 

CAAH 

2 

ACTUATOR  FITTING 

1031B 

CAAJ 

A 

•STABILATOR  POSITIONING 

CAB 

CF 

CAA 

AAAAAAAAA 

CAB 

KCA 

CAB 

KOA 

CAB 

CAC 

CAB 

RCAF 

CAB 

LCAF 

CAB 

KEA 

STABILATOR  ROVER  CRT  CYL 

10326 

CASK 

A 

TORUUC  TUBE  ASSEMBLY 

1033A 

CA8B 

A 

FORCE  LINK  ShlTCH 

10336 

CABC 

0 

FORCE  LINK  SPRING  CARTRIDGE 

10335 

CABO 

A 

POMER  CONTROL  VALVE 

10327 

CASE 

A 

CONTROL  ROO 

1032S 

CABF 

A 

FORCE  LINK  BELLCRANK 

1032A 

CABG 

A 

STAB  CONTROL  HORN 

1032* 

CASH 

A 

OVERRIDE  SPRING  CARTRIDGE 

10336 

CABJ 

A 

•MECHANICAL  LINKAGE  RIGHT 

RCAF 

CA* 

CAB 

555555S55 

CONTROL  CABLE 

1032C 

RCAFA 

A 

BELLCRANK 

1032* 

RCAF8 

A 

TURNBUCKLES 

1032* 

RCAFC 

A 

PULLEY 

1032* 

RCAFD 

A 

•MECHANICAL  LINKAGE  LEFT 

LCAF 

CA* 

CAB 

555555555 

CONTROL  CABLE 

1032C 

LCAFA 

A 

BELLCRANK 

1032* 

LCAFB 

A 

TURNOUCKLES 

1032* 

LCAFC 

A 

PULLEY 

1032* 

LCAFO 

A 

•PITCH  AND  TRIM  INITIATE 

CAG 

CAC 

RCAF 

CAG 

CAZ 

LCAF 

CA* 

KAA 

CAB 

CA* 

KBA 

TORQUE  TUBE  BELLCRANK 

1033* 

CASA 

A 

PUSH  ROO 

1033* 

CAS6 

A 

TORQUE  TUBE 

1011B 

CCHA 

A 

CONTROL  STICK  ASSY 

10110 

CCHB 

A 

TRIM  SkITCH 

ions 

CCHC 

A 

•FEEL  FORCE  ANO  FEEL  TRIM 

l'ac 

CAO 

CA* 

CAC 

CA* 

CAB 

072222270 

CAC 

CAE 

FEEL  TRIM  ACTUATOR 

10331 

CACA 

A 

BELLOVS  ASSY 

10332 

CACB 

A 

LINK  ASSY 

1032E 

CACC 

A 

FEEL  TRIM  PICKUP  PROBE  HTR 

10337 

CACD 

A 

TRIM  VENTURI  HEATER 

1033B 

CACE 

A 

TRIM  RELAY  PANEL 

1033C 

CACF 

A 

IOLER  ASSY 

1033D 

CAC6 

A 

LIMIT  SkITCH 

1033C 

CACH 

A 

FEEL  SYSTEM  PISTON 

10325 

CACJ 

A 

FEEL  SYSTEM  BALANCE  ASSY 

10323 

CACK 

A 

LONG  BELLOVS  BELL 

10320 

CACL 

A 

FEEL  SYSTEM  BALANCE 

10321 

CACM 

A 

♦VISCOUS  DAMPING 

CAD 

CAC 

022222220 

STAB  VISCOUS  DAMPER 

10330 

CAOA 

A 

•TRIM  POSITION  INOICATE 

CAE 

KBE 

H 

001000020 

CAE 

CAC 

POSITION  TRANSMITTER 

51625 

CACA 

A 

STAB  POSITION  INDICATOR 

5162A 

CAEB 

A 

MODE  SELECT 

CAZ 

L 

CAG 

OAAAAAAAO 

•AIRCRAFT  YAV 

CB 

CBA 

C 

082222280 

♦CONTROL  SURFACE 

CBA 

CBB 

CBH 

AAAAAAAAA 

CBA 

CB 

AAAAAAAAA 

RUODEP  ASSEMBLY 

10010 

CBAA 

A 

HORN  ASSY 

10011 

CBAB 

A 

TE  HONEYCOMB 

10012 

CBAC 

2 

TE  ASSY 

10013 

CBAD 

3 

A -45 


RUOOER  STRUCTURE  1**1* 

hinge  fitting  ww 

COUNTER  BALANCE  WEIGHT  1**1* 

RUOOCR  ROTARY  DAMPER  i«h 

•RUOOER  positioning 


RUOOER  ROVER  CONTROL  CTL  1WH 
•MECHANICAL  LINKAGE 


WALKING  BEAM  UELLCHANK  »«• 
•VISCOUS  0AMPINC 

RUOOER  VISCOUS  DAMPER  »*» 
RELIEF  VALVE  1**2* 
CHECK  VALVE  1**2* 
•FEEL  FORCE  ANU  FEEL  TRIM 


RUOOER  FEEL  SELECTOR  VALVE  1**33 

RUDDER  FEEL  CYL1NOER  1MM 

ACTUATOR  ASS/  1*331 

IDLER  ASST  1**36 

RUOOER  AIR  SPCEO  SWITCH  1«*2E 

•YAM  TRANSMIT 

RUOOER  CONTROL  CAHLES  1**2« 

CABLE  PULLEY  S**2* 

BELLCRANK  1**2* 

CONTROL  ROOS  1**2* 

•YAM  ANO  TRIM  INITIATE 


RUOOER  PEDALS 
TRIM  ShITCH 

RUOOER  TRIM  TRANSMITTER 
•RUOOER  POSITION  1NOICATE 
RUOOER  POSITION  TRANSMITTER  5162* 
RUOUER  POSITION  INOICATOR  51623 
•MOOt  SELECTION 
•AILERON  RUOOER  INTERCONNECT 


1**26 

1**35 

5162* 


ARI  MANUAL 

ARI  SERVO  ACTUATOR  1**22 
ARI  SFRVO  1**21 
ARI  AUTO 

ARI  SERVO  ACTUATOR  1**22 
AKI  SFRVO  1**21 
•AIRCRAFT  ROLL 

*KT  WING  CONTROL  SURFACES 


RIGHT  AILERON  ASSY  1*210 
RIGHT  INBOARO  SPOILER  ASSY  1*2*0 
RIGHT  OUTBOARO  SPOILER  ASSY  1*2*0 


•AILERON  DAMPING 
DAMPER  CYLINOER  ASSY 
RELIEF  VALVE 
•SPOILFR  POSITIONING 


1*221 

1*229 


INBOARO  SPOILER  PVR  CYL  1*252 
OUTBOARO  SPOILER  PVR  CYL  1*252 
SPOILER  FOLLOW  UP  ROD  ASSY  1*25* 
FOLLOW  UP  TOR RUE  TUBE  ASSY  1*25* 
LATERAL  CONTROL  ROD  ASSY  1*25* 
DUAL  SERVO  VALVE  1*253 
•AILERON  POSITIONING 


AILERON  POWER  CONTROL  CYL  1*222 
LAT  CTRL  UELLCHANK  ASSY  1*225 
LAT  CTRL  ROD  ASSY  1*218 
•MECHANICAL  LINKAGE 


CIAC 

C6AF 

CM# 

CGAH 

CM 

CM 

CM 

CM 

CBM 

cue 

CBC 

CBC 

COCA 

CM 

cboa 

CBM 

CMC 

CBF 

CBF 

CBF 

CBFA 

CBFB 

CBFC 

CBFO 

CBFC 

CBC 

CBEA 

CBCB 

CBCC 

COCO 

CM 

CM 

CM 

CMA 

CBM 

CB6C 

CBM 

CBHA 

COMB 

CAZ 

CBX 

CBX 

CBX 

CBX 

CBX 

CBXA 

CBXAA 

CBXAB 

CBXB 

CBXAA 

CBXAB 

CC 

CC 

RCCA 

RCCA 

RCCA 

RCCAA 

RCCAB 

RCCAC 

RCCO 

RCCOA 

RCCOB 

RCCB 

RCCB 

RCCB 

RCCBA 

RCCM 

RCCBBA 

RCCBBB 

RCCMC 

RCCBBD 

RCCC 

RCCC 

RCCC 

RCCC 

RCCCA 

RCCCB 

RCCCC 

rcce 

RCCE 


CM  CBA 
CBC 

er 

KCA 

CBC  CM 

CBF 

CBX 


CM 


CM  CBC 
KCA 

KM 


CM  CBC 


CAZ  CBF 
CBC 
CBC 


KAO  H 


L CM 

CBXA  CBC 

CBXB 

CAZ 

KAB 

KAA 

LCCF  CBC 


RCCF  CBC 


RCCA  C 
ICCA 

RCCB  CC 

RCCC 

RCCO 


KEA  RCCA 


RCCE  RCCA 
KOA 
KEA 


RCCE  RCCA 
KEA 
KDA 
RCDC 


RCCF  RCCC 
CF  RCCB 


A 

A 

a 

G 

AAAAAAAAA 


A 

AAAAAAAAA 


A 

055555550 

A 

A 

A 

072222270 


FAAAAAAAAA 

SAAAAAAAAA 

A 

A 

A 

031000010 

A 

A 

011111110 


011111110 

A 

A 

011111110 

A 

A 


096666690 


A 

2 

2 

062222260 

A 

A 

021111130 


A 

A 

A 

A 

A 

A 

096666690 


A 

A 

A 

FAAAAAAAAA 

FAAAAAAAAA 


b ISbt 


RCCC 

RCCA 

AtCCC 

RCCG 

RCCJ 

MALKINS  KAN  BCU.CRANK 

19271 

RCCEA 

A 

IOLtH  ASSEMBLY 

19272 

RCCEC 

A 

LATERAL  CONTROL  LINKAGE 

19270 

RCCCO 

A 

•FEEL  FORCE  AND  FEEL  THIN 

RCCF 

CCH 

CCH 

RCCF 

KAA 

CCC 

RCCF 

CBX 

CARTRIDGE  JACK  ACTUAtON 

19262 

RCCFA 

A 

TRIM  ROTARY  ACTUATOR 

19261 

RCCFG 

A 

FLEX  0R1VC  CABLE 

19266 

RCCFC 

A 

ELECTRICAL  CONTROL 

1924* 

RCCr'O 

A 

AR1  POSITION  TRANSDUCER 

51G2R 

CCFE 

A 

•ROLL  TRANSNISSION 

RCCG 

CCH 

RCCE 

OVERRIDE  SPRING  CARTRIDGE 

19223 

RCCCA 

A 

LINKAGE 

1922* 

RCCGB 

A 

•AILERON  POSITION  TRANSMIT 

RCCJ 

RCCC 

H 

RCCJ 

CCF 

RCCJ 

KAO 

MING  POSITION  TRANSMITTER 

S1622 

RCCJA 

A 

AILERON  POSITION  INDICATOR 

S1A21 

RCCJB 

A 

•LEFT  MING  CONTROL  SURFACES 

LCCA 

LCCB 

CC 

LCCA 

LCCC 

LCCA 

LCCD 

LEFT  AILERON  ASSENBLY 

19210 

LCCAA 

A 

LEFT  INBOARD  SPOILER  ASSY 

19290 

LCCA# 

2 

LEFT  OUTBOARD  SPOILER  ASSY 

19290 

LCCAC 

2 

•AILERON  DAMPING 

LCCD 

KEA 

LCCA 

DAMPER  CVLINOER  ASSY 

19221 

LCCOA 

A 

RELIEF  VALVE 

19229 

LCCOB 

A 

•SPOILER  POSITIONING 

LCCB 

LCCC 

LCCA 

LCCB 

KCA 

LCCB 

KCA 

INBOARO  SPOILER  PMK  CYL 

19252 

LCCBA 

A 

OUTBOARD  SPOILER  PNR  CYL 

192S2 

LCCBB 

A 

SPOILER  FOLLOM  UP  KOO  ASSY 

1925* 

LCCBBA 

A 

FOLLOW  UP  TORGUE  TUBE  ASSY 

1925* 

LCCB6B 

A 

LATERAL  CONTROL  ROO  ASSY 

192S* 

LCCBBC 

A 

OUAL  StRVO  VALVE 

19253 

LCCBBO 

A 

•AILERON  POSITIONING 

LCCC 

LCCE 

LCCA 

LCCC 

LCDC 

LCCC 

KCA 

LCCC 

KCA 

AILERON  POHER  CONTROL  CYL 

19222 

LCCC* 

A 

LAT  CTRL  BELLCRANK  ASSY 

19225 

LCCCB 

A 

LAT  CTRL  ROO  ASSY 

1921B 

LCCCC 

A 

•MECHANICAL  LINKAGE 

LCCE 

LCCF 

LCCC 

LCCE 

LCCG 

LCCJ 

LCCE 

CF 

LCCB 

NALKING  BEAM  BELLCRANK 

19271 

LCCEA 

A 

IDLER  ASSY 

19272 

LCCEC 

A 

LATERAL  CONTROL  LINKAGE 

19270 

LCCED 

A 

•FEEL  FORCE  AND  FEEL  TRIM 

LCCF 

CCH 

CCH 

LCCF 

KAA 

CCE 

LCCF 

CBX 

CAHTR106E  JACK  ACTUATOR 

19262 

LCCFA 

A 

TRIM  ROTARY  ACTUATOR 

19261 

LCCFB 

A 

FLEX  DRIVE  CABLE 

19266 

LCCFC 

A 

ELECTRICAL  CONTROL 

19269 

LCCFD 

A 

ARI  POSITION  1KANSOUCER 

5162R 

LCCFE 

A 

•ROLL  TRANSMISSION 

LCCB 

CCH 

LCCC 

OVERRIDE  SPRING  CARTRIDGE 

19*23 

LCCOA 

A 

LINKAGE 

19119 

LCCGB 

A 

•AILERON  POSITION  TRANSMIT 

LCCJ 

LCCF 

H 

LCCJ 

LCCC 

LCCJ 

KAD 

MING  POSITION  TRANSMITTER 

51622 

LCCJA 

A 

AILERON  POSITION  INDICATOR 

51621 

LCCJB 

A 

•ROLL  AND  TRIM  INITIATE 

CCH 

LCCF 

LCCF 

CCH 

RCCF 

RCCF 

CCH 

CAZ 

LCCG 

CCH 

KBA 

RCCG 

CCH 

CC 

LATERAL  TORGUE  TUBE 

1911B 

CCHA 

A 

CONTROL  STICK  ASST 

19110 

CCHB 

A 

TRIM  SWITCH 

19115 

CCHC 

A 

•RODE  SELECT 

CAZ 

L 

CCH 

LIF'  AUGMENTATION 

CD 

COA 

C 

CD 

COB 

CD 

CDC 

072X22270 

AAAAAAAAA 

AAAAAAAAA 


094666690 

031000010 

090666690 

062222260 

021111120 


096666690 


072222270 


096666690 


030000010 


F 099999990 
F 099999990 
FAAAAAAAAA 
F AAAAAAAAA 
SAAAAAAAAA 


AAAAAAAAA 

090000270 


A -47 


BOUNDARY  LATCH  CONTROL 
•N1«HT  BOUNDARY  LATCH  AIR 


•R1BHT  U AOUNDAAT  LATCH  SYS 
OUCT  *15*1 

SHUTOFF  VALVf  *l»» 

TC  INDICATOR  51731 

TC  THANSNITTEK  5171* 

SHUTOFF  VALVC  SNITCH  *15*7 

CLAMP  *15*0 

SCAL  AIM* 

OUTLET  N0Z2LC  *15*  A 

TE  POSITION  SNITCH  *15*5 

•RIGHT  LC  CENTER  NINO  SYSTEM 
N/F  ULC  BELLOWS  *15*1 

1NNCK  OUTBOARD  CHAMBER  *I5C2 

CENTER  CHAMBER  *1525 

INNER  CHAMBER  *152* 

OUTBOARD  CHAMBER  *1525 

CLAMP  *1520 

COUPLING  *1»*7 

FLEXIBLE  SCAL  *152B 

LE  INDICATOR  52711 

LC  TRANSMITTER  51712 

•RUHT  LE  OUTER  NING  SYSTEM 
BELLONS  ASSY  *1551 

DUCT  *1552 

LE  CUTOFF  VALVE  *1533 

CLAMP  *153* 

COUPLING  *1535 

FLEXIBLE  SCAL  *1536 

SHUTOFF  VALVE  SNITCH  *1537 

SHUTOFF  VALVC  LINK  *1S3B 

•RIGHT  TE  BNORT  AIR  INITIATE 
•RIGHT  LE  CENTER  AIR  INITIAT 
•RIGHT  LE  OUTBRD  AIK  INITIAT 
•LEFT  BOUNDARY  LAYER  AIR 


•LEFT  TE  BOUNOARY  LAYER  SYS 
OUCT  *15*1 

SHUTOFF  VALVE  *15*2 

TE  INDICATOR  51731 

TE  TRANSMITTER  5171* 

SHUTOFF  VALVE  SWITCH  *15*7 

CLAMP  *15*0 

SCAL  *15*8 

OUTLET  NOZZLE  *15* A 

TE  POSITION  SWITCH  *15*5 

•LEFT  LE  CENTER  NIN6  SYSTEM 
N/F  BLC  BELLOWS  *1521 

INNER  OUTBOARD  CHAMBER  *1522 

CENTER  CHAMBER  *1023 

INNER  CHAMBER  *152* 

OUTBOARD  CHAMBER  *1525 

CLAMP  *1526 

COUPLING  *1527 

FLEX  SEAL  *192# 

LE  INDICATOR  52711 

LE  TRANSMITTER  51712 

•LEFT  LE  OUTER  WlNO  SYSTEM 
BELLOWS  ASSY  *1531 

OUOT  *1532 

LE  CUTOFF  VALVE  *1533 

CLAMP  *1534 

COUPLING  *1535 

FLEXIBLE  SEAL  *1536 

SHUTOFF  VALVE  SNITCH  *1537 

SHUTOFF  VALVE  LINK  *1538 

•LEFT  TE  BNORT  AIR  INITIATE 
•LEFT  LE  CNTK  AIR  INITIATE 
•LEFT  LE  OUTBRO  AIR  INITIATE 
•BOUNDARY  LATER  WARNING 


CDA 

RCOAA 

CO 

CDA 

LCOAA 

RCOAA 

RCOAA* 

COA 

RCOAA 

RCOAAB 

COAC 

RCOAA 

RCDAAC 

RCOAA 

•AN 

RCOAAA 

RCOAB 

RCOAA 

RCOAAAA 

RCDAAAB 

RCOAAAC 


RCOAAAC 

RCOAAAF 

RCOAAAG 

RCOAAAH 

RCOAAAJ 

RCDAAC 

RCDAACA 

RCOAAB 

RCOAACC 

RCOAACD 

RCOAACE 

RCOAACF 

RCDAACC 

RCOAACH 

RCDAACJ 

RCOAACK 

RCOAAB 

RCOAABA 

RCDAABB 

RCOAABC 

RCOAABO 

RCOAABC 

RCDAABF 

RCOAAB# 

RCDAABH 

RCDA8 

RCDAC 

RCDAD 

LCOAA 

LCDAA 

LCOAA 

LCDAA 

LCOAAA 

LCDAAAA 

LCDAAAB 

LCDAAAC 

LCDAAAO 

LCOAAAE 

LCOAAAF 

LCDAAAG 

LCOAAAH 

LCOAAAJ 

LCDAAC 

LCDAACA 

LCDAACB 

LCDAACC 

LCDAACD 

LCDAACC 

LCOAACF 

LCDAAC# 

LCDAACH 

LCDAACJ 

LCDAACK 

LCOAAB 

LCDAABA 

LCDAABB 

LCDAABC 

LCOAABO 

LCDAARE 

LCOAABF 

LCOAABO 

LCDAABH 


RCOAO  RCOAA 


RCDAC  RCOAA 


RCOBBO  RCDAAA 
RCDBBA  RCDAAC 
RCDBBC  RCOAAB 
LCDAAA  CDA 
LCDAAB  CDAE 
LCOAAC 
BAB 

LCDAB  LCOAA 


LCOAD  LCDAA 


LCDAC  LCOAA 


LCDAB 

LCDBBO  LCOAAA 

LCDAC 

LCDBBA 

LCOAAB 

LCOAD 

LCOBBC 

LCOAAC 

COAE 

RCOAA 

H 

CDAE 

LCDAA 

COAE 

KAE 

CDAE 

COB 

A-48 


8*0008*4# 

AAAAAAAAA 


BBBOOBBBB 


OBOOOOBBO 


OBOOOOBBO 


AAAAAAAAA 


OBOOOOBBO 


OBOOOOBBO 


OBOOOOBBO 


AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 


i 

I 


MALFUNCTION  LIGHT  *1551 

LIMIT  SNITCH  AIM* 

•FLAT  CONTROL  STSTEM  1*5*0 

•CONTROL  SURFACES 

LE  LEFT  OUTBOARD  FLAP  1*590 

LE  RlOHT  OUTBOARD  FLAP  1*530 

LE  CENTER  LEFT  FLAP  1*500 

L£  CENTER  RI6HT  FLAP  1*520 

LE  INBOARD  LEFT  FLAP  1*510 

LE  INBOARD  RIGHT  FLAP  1*510 

TE  LEFT  FLAP  1*5*0 

TE  RIGHT  FLAP  1*5*0 

•HYORAULIC  ACTUATION  OF  FLAP 
•HYO  ACT  LE  LEFT  OUTBOARD 

actuating  cylinoer  1*550 

ONE  nay  RESTRICTOR  VALVE  1*55* 
SHUTTLE  VALVE  1*55* 

ONE  NAY  RESTRICTOR  1*55* 

•HYO  ACT  LE  RIGHT  OUTBOARD 

ACTUATING  CYLINOER  1*550 

t-  ONE  NAY  RESTRICTOR  VALVE  1*55* 

SHUTTLE  VALVE  1*55* 

10  ONE  NAY  RESTRICTOR  1*55* 

S'  *HYO  ACT  LE  CENTER  LEFT 

ACTUATING  CYLINDER  1*557 

ONE  NAY  RESTRICTOR  1*55* 

SHUTTLE  VALVE  1*55* 

ONE  NAY  RESTRICTOR  1*55* 

•HYO  ACT  LE  CENTER  RIGHT 
ACTUATING  CYLINDER  1*557 

ONE  NAY  RESTRICTOR  1*55* 

SHUTTLE  VALVE  1*55* 

ONE  NAY  RESTRICTOR  1*55* 

•HYO  ACT  LE  INBOARD  LEFT 

ACTUATING  CYLINDER  1*556 

ONE  NAY  RESTRICTOR  1*55* 

SHUTTLE  VALVE  l*5b» 

ONE  NAY  RESTRICTOR  1*55* 

•HYO  ACT  LE  INBOARD  RI6HT 

ACTUATING  CYLINOER  1*556 

ONE  NAY  RESTRICTOR  1*55* 

SHUTTLE  VALVE  1*55* 

ONE  NAY  RESTRICTOR  1*55* 

•HYDRAULIC  DISTRIBUTION 

HYO  DIST  LE  FLAPS 

HYO  SOLENOID  SELECTOR  VALVE  1*552 

ONE  NAY  RESTRICTOR  VALVE  1*55* 

DUMP  VALVE  OVERBOARO  DRAIN  1*55H 

•HYO  ACTUATION  LEFT  TE  FLAP 

ACTUATING  CYLINOER  1*555 

SHUTTLE  VALVE  1*55* 

*HYD  ACTUATION  RIGHT  TE  FLAP 

ACTUATING  CYLINOER  1*555 

SHUTTLE  VALVE  1*55* 

•HYO  DIST  TE  FLAP  HALF  ONN 

HYO  FLON  DIVIDER  1*553 

ONE  NAY  RESTRICTOR  1*55* 

ONE  NAY  RESTRICTOR  1*55* 

HYD  SOL  SELECTOR  VALVE  1*552 


COAEA 

CO  ACS 
COB 

COBA 

CO 

A 

A 

B7GCGB77B 

COB 

CDBA 

COBB 

COAC 

COB 

AAAAAAAAA 

AAAAAAAAA 

COSA 

LCOBAA 

coae 

LCOBBA 

COBA 

AAAAAAAAA 

LCOBAA 

RCOSAA 

LCOBC 

RCOBBA 

COBA 

AAAAAAAAA 

RCOBAA 

LCOBAB 

RCOBC 

LC0B6S 

COBA 

AAAAAAAAA 

LCOBAB 

RC0BA8 

LCOBC 

RCOBBB 

COBA 

AAAAAAAAA 

RCOBAS 

LCOBAC 

RCOBC 

LCOBBC 

COBA 

AAAAAAAAA 

LCOBAC 

RC06AC 

LCOBC 

RCOBSC 

COBA 

RCOBAC 
LCDS AO 

RCOBC 

LCOBBO 

CDBA 

LCOBAC 

RCOBAO 

LCOBC 

RCOBBO 

COBA 

AAAAAAAAA 

RCOBAO 

COBB 

RCOBC 

COBC 

COBA 

COBC 

S5SSS5S55 

LCDBBA 

LCOSCA  LCOBAA 

LCOBBA 

LCOAC 

LC08BAA  A 
LCOGOAB  A 
LCO06AC  A 
LCOBBAD  A 


RCOBBA 

CDBCA  RCOBAA 

RCOBBA 

RCDAC 

RCOBBAA 

A 

RCOBBAB 

A 

RC0B6AC 

A 

RC08BAD 

A 

LCOBBA 

COBCB  LCOBAB 

LCOBBBA 

A 

LCDBBBB 

A 

LCDBBBC 

A 

LC0B8BD 

A 

RCOBBB 

CDBCB  RCDBAB 

RC0SB6A 

A 

RC0BBB6 

A 

RCDBBBC 

A 

Rcoasaa 

A 

LCOBBC 

CDBCC  LCOBAC 

LCDBBC 

LCDAD 

LCOBBC A 

A 

LCOBBCB 

A 

LCOBBCC 

A 

LCOBBCD 

A 

RCOBBC 

CDBCC  RCOBAC 

RCOBSC 

RCDAC 

RCOSBCA 

A 

RCDBBCB 

A 

RCOBBCC 

A 

Rcosac 

A 

CDBC 

KEA  COBCA 

AAAAAAAAA 

COBC 

COBCB 

AAAAAAAAA 

COBC 

CDBCC 

AAAAAAAA* 

COBCA 

COBD  COBB 

AAAAAAAA I 

CDBCA 

COO 

AAAAAAAAA 

COBCAA 

A 

COBCAB 

A 

cobcac 

A 

LCDBBO 

CDBCB  LCDBAO 

AAAAAAAAA 

LCOBBD 

CDBCC  LCOAB 

AAAAAAAAA 

LCDBBOA 

A 

LCDBBDB 

A 

RCOBBO 

COBCB  RCDAAO 

AAAAAAAAA 

RCDSBD 

COBCC  RCCAB 

AAAAAAAAA 

RCDBBDA 

A 

RCOBBDB 

A 

CD6CB 

CDBD  CDD 

AAAAAAAAA 

COSCB 

LCOBBO 

AAAAAAAAA 

CDBCB 

RCDBBD 

AAAAAAAAA 

CDBCBA 

A 

CDBCBB 

A 

COBCAB 

A 

CDBCAA 

A 
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F 


•HTO  OIST  TE  FLAP  FULL  OOMN 


HTO  FLM  0IV1DEK  1*553 

ONE  mat  RESTRICTOR  1*55* 

ONE  MAT  RESTRICTOR  1*55* 

HTO  SOLENOID  SELECTON  VALVE  1*553 
•ELECTRICAL  CONTROL 

RT  OUTBOARD  LE  UP  LIMIT  SM  1*5SF 
LEFT  OUTBRO  LE  UP  LIMIT  SM  1*55F 
RT  1NMOARO  LE  UP  LIMIT  SM  1«55F 

left  inboard  le  up  limit  sm  i«ssf 
RT  CCNTER  LE  UP  LIMIT  SM  1«55F 
LEFT  CENTER  LE  UP  LIMIT  SM  1*SSF 
RT  TC  UP  LIMIT  SMITCH  1«55F 

LEFT  TE  UP  LIMIT  SmITCH  1*5SF 
RT  TL  HALF  UP  LIMIT  SMITCH  1*5SF 
LEFT  TE  HALF  UP  LIMIT  SM  K55F 
FLAP  AIRSPEED  SMITCH  1*SSE 

•FLAP  POSITION  INITIATE 

FLAP  CONTROL  SmITCH  I«S5J 

•PNEUMATIC  ACTUATION  OF  FLAP 
LEFT  OUTBRO  ACTUATINO  CYL  1»55« 
RI6HT  OUTBRO  ACTUATINO  CYL  1*550 
LEFT  CENTER  ACTUATINO  CYL  1*557 
RIGHT  CENTER  ACTUATINO  CYL  1*557 
LEFT  INBOARD  ACTUATINO  CYL  1*556 
RI6HT  INBOARD  ACTUATINO  CYL  1*550 
LEFT  TE  ACTUATING  CYLINDER  1*555 
RIGHT  TE  ACTUATINO  CYLINOER  1*555 
•PNEUMATIC  DISTRIBUTION 

LE  OUTBRO  LEFT  SHUTTLE  VLV  1*55* 
LE  OUTBRO  RIGHT  SHUTTLE  VLV  l*55» 
LE  INRNO  LEFT  SHUTTLE  VALVE  1*55* 
LE  INBRO  RIGHT  SHUTTLE  VLV  1*55* 
LE  CENTER  LEFT  SHUTTLE  VLV  1*55* 
LE  CENTER  RIGHT  SHUTTLE  VLV  1*55* 
TE  MIGHT  SHUTTLE  VALVE  1*55* 

TE  LEFT  SHUTTLE  VALVE  1*5S» 

CROSS  FITTING  1*55* 

CHER  FLAP  AIR  SELECTOR  VLV  1*55* 
PNEUMATIC  CHECK  VALVE  1*55* 

PNEUMATIC  CSREENEO  FITTING  1*55* 
EMEK  flap  AIR  PRESSURE  GAGE  1*55* 
RELIEF  VALVE  1*SS» 

EMERGENCY  FLAP  AIR  BOTTLE  1*55* 
PNEUMATIC  CHECK  VALVE  1*55* 

•FLAP  FMER  POSITION  INITIATC 
•FLAP  POSITION  IN01CATE 


POSITION  TRANSMITTER 
POSITION  INDICATOR 
•AILERON  DROOP  HYDRAULIC 

•LEFT  AILERON  UROOP 

OROOP  CYLINDER 
•RIGHT  AILERON  UROCP 

OROOP  CYLINOFR 
•UROOP  ACTUATE 


HYDRAULIC  CHECK  VALVE  1*22* 

MANUAL  HYDRAULIC  BYPASS  VLV  1*22* 

3 MAT  RESTRICTOH  1*22» 

HYORAULIC  FUTER  1*22* 

•AILERON  OROOP  ELECTRICAL 

♦LEFT  AILERON  UROOP 

ELtCTPlCAL  OROOP  ACTUATOR  I*22E 

♦RIGHT  AILERON  DROOP 

ELECTRICAL  OROOP  ACTUATOR  I*22E 


COBCC 

COBCC 

COBCC 

cobcca 

cooccs 

COBCCC 

COBCCO 

CDBO 

COBO 

COBOA 

CDBOB 

coaoc 

coaoc 

COBOC 

COBOF 

COBOC 

C060H 

CDBOJ 

C080K 

COBOL 

CD6G 

C0B6 

COBGA 

CORE 

LCOBBAA 

RCOBBAA 

LCDBB8A 

RCOBBBA 

LCOBBCA 

RCOBSCA 

LCOBOOA 

RCOBBOA 

CDBF 

CDBF 

LCOBBAC 

RCDBSAC 

LCDBQCC 

RCOBBCC 

LCDBBBC 


COBO  COO 
LCOBBO 
RCOBBO 


COBG  COBC 
KBB  COBF 


C ''OF  COBA  K COBB 


COBH  CORE 
KGA 


AAAAAAAAA 


ooooooooo 


I*SS« 

RC0BB8C 

A I 

1*55* 

RCDBBOB 

A 1 1 

1*55» 

LCOBBOB 

A i 

1*55* 

CCBFA 

1*55* 

COBFB 

1*55* 

COBFC 

1*55* 

CUBFO 

* , 

1*55* 

COBFE 

X ' 1 

1*55* 

COBFF 

* 1 

1*55* 

COBFB 

A 

1*55* 

C06FH 

* ! 

COBH 

L 

CDBF 

CDBJ 

KBA 

H 

050000350 

CDBJ 

KAE 

CDBJ 

CDBA 

S162S 

COBJA 

A 

51627 

CDBJ6 

A 

CDC 

LCDC 

CO 

070000770  I 

CDC 

RCOC 

1 

LCDC 

COO 

LCCC 

LCDC 

CDC 

1*22* 

LCOCA 

* a , 1 

RCOC 

COO 

RCCC 

RCDC 

CDC 

AAAAAAAAA  , 

1*22* 

COCA 

* 1 

COD 

COBC A LCDC 

FAAAAAAAAA 

COO 

COBB 

RCOC 

FAAAAAAAAA 

COO 

CDC 

1*22* 

CODA 

A 

1*22* 

CDOB 

A 

1*22* 

CODC 

A 

1*22* 

CODE 

A j 

CDC 

LCDE 

CD 

070000770  1 

COE 

RCDE 

LCOE 

CDF 

LCCC 

AAAAAAAAA  I 

LCDE 

COE 

AAAAAAAAA 

1*22E 

LCOE  A 

A > 

RCDC 

CDF 

RCCC 

AAAAAAAAA  t 

RCDE 

COE 

AAAAAAAAA  < 

1422E 

RCOEA 

* 1 
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•OROO*’  ACTUATE 

COF 

COM 

RCOE 

FAAAAAAAAA 

CDF 

lcoe 

FAAAAAAAAA 

COF 

COE 

OROO*’  AIL  EXTEND  HLLAT 

1422* 

CDF  A 

A 

•SPttO  CONTROL  AIR 

9 

CE 

LCEA 

c 

000033660 

c r 

0? 

9 

CE 

RCEA 

•LtM  SPRIED  (‘HAM 

9 

LCEA 

CEB 

CE 

9 

LCEA 

LCEJ 

AAAAAAAAA  j 

OS  SPIED  BRAKE  ASS1MHLT 

914*10 

LCEAA 

A 

06  HONEYCOMB  SKI  4 

914*11 

LCEAB 

S 

07  SPEED  BRAKE  CYLINDER 

914*23 

LCEAC 

A 

«R1«hT  SPEED  OhAKF 

9 

RCEA 

CEB 

CL 

AAAAAAAAA 

9 

RCEA 

RCEJ 

10  SPttO  BRAKE  ASSEMBLY 

914*10 

RCEAA 

A 

It  HONEYCOMB  SKIN 

914*11 

RCEAU 

5 

12  SPEED  BRAKE  CYLINDER 

914*23 

RCEAC 

A 

SPEED  BRAKE  ACTUATION 

9 

CEB 

CEC 

LCEA 

9 

CEB 

RCEA 

CEB 

CE 

IS  FLO*  DIVJOER 

9 

CEBA 

A 

•HYDRAULIC  ACTUATION 

9 

CEC 

CEO 

CEB 

17 

9 

CEC 

CEE 

IB 

9 

CEC 

CEF 

IV 

9 

CEC 

KEA 

70  SPttO  BRAKE  St LECTOR  VALVE 

914*21 

CECA 

A 

71  HYDRAULIC  CHECK  VALVE 

91462* 

CECB 

A 

•NORRAL  EXTENT 

9 

CEO 

CEG 

CEC 

7*  SPEED  BRAKE  CONTROL  SWITCH 

914627 

CEDA 

A 

75  MANUAL  RETRACT  SWITCH 

91462A 

CEFA 

A 

3b  SPEED  BRAKE  CIRCUIT  BREAKER91462* 

CEBA 

A 

•NORRAL  RETRACT 

9 

CEE 

CEB 

CEC 

• ' 000111130 

2B  SPEED  BRAKE  CONTROL  SWITCH 

914627 

CEDA 

A 

2V  MANUAL  RETRACT  SWITCH 

91462A 

CEFA 

A 

30  SPtLO  BRAKE  CIRCUIT  ORE AKERVi 462* 

CEGA 

A 

31  SPEED  BRAKE  RETRACT  RELAY 

91462* 

CEE  A 

A 

•EMERGENCY  RETRACT 

9 

CEF 

CEB 

CEC 

K CEF  052222260 

33  MANUAL  RCTRACT  SWITCH 

91462A 

CEFA 

A 

•tLECTRICAL  CONTROL 

9 

CEB 

KBB 

CEO 

9 

CEB 

CEH 

CEE 

FAAAAAAAAA 

9 

CEB 

CEF 

FAAAAAAAAA 

CEB 

CEC 

SAAAAAAAAA 

SPELO  BRAKE  INITIATE 

9 

CEH 

L 

CE6 

053111250 

•SPEtU  BRAKE  POSIT  INO  LEFT 

9 

LCEJ 

LCEA 

CEK 

u 

LCEJ 

KEA 

3V  LIFT  SPEED  BRAKE  POSIT  SW 

91462* 

LCEJA 

A 

AO  RETRACT  LIMIT  SWITCH 

91462H 

LCEJU 

A 

•SPEED  BRAKE  POSIT  INO  RIGMT9 

RCE  J 

RCEA 

ClK 

AAAAAAAAA 

9 

RCEJ 

KEA 

42  RIGHT  SPEED  BRAKE  POSIT  SW 

91462* 

RCEJA 

A 

43  RL TRACT  LIMIT  SWITCH 

91462H 

RCEJit 

A 

•WARNING  INDICATE 

V 

CEK 

RCEJ 

H 

011111110 

44 

9 

CEK 

LCEJ 

\ 

9 

CEK 

KAE 

\ 

45  SPLLI)  BRAKE  WARNING  LIGHTS 

914631 

CEKA 

A 

4b  WARN  LIGHTS  5 AMP  FUSE 

91463* 

CEKB 

* . i 

GUIDANCE  AND  FlT  CONTKL  STSA 

CF 

CCJ 

CAB 

001101100 

A 

CF 

CRH 

001101100 

A 

CF 

HCCE 

001101100  , 

A 

CF 

lcce 

001101100 

CF 

RBFC 

CF 

LRFC 

AAAAAAAAA 

CF 

ROABC 

AAAAAALAA 

CF 

L-UBC 

AAAAAAAAA  1 

CF 

HUD 

AAAAAAAAA 

CF 

ItGHD 

AAAAAAAAA  ' \ 

02  MOTIONAL  PICKUP  TRANSDUCER 

AS7112 

CFA 

A 1 

03  ENGAGING  CONTROLLER 

AS7UL 

CF9 

A 

(14  PITCH  RATE  GYRO 

AS7116 

CFC 

A > 

OS  HOLL  RATf  GTRO 

A5711U 

CFO 

A 

Oh  YA»  KATE  GYRO 

AS711S 

CFE 

A 

07  LATERAL  ACCELEROMETER 

A57117 

CFF 

A 

08  6 LIMITING  ACClUEROMtTER 

AS711A 

CFG 

A 

09  CONTROL  AMPLIFIER 

A57U400  CFH 

A 1 

10  AUTOPILOT  COUPLER 

A5711F 

CFJ 

A 

It  LATERAL  SERIES  SERVO  ACT 

A14251 

KCFK 

A 

12  LATLKAL  SERIFS  SERVO  ACT 

A142S1 

LCFK 

A 

13  AUTOPILOT  WARNING  LIGHT 

A5711* 

CFL 

i ; 

14  AUTOPILOT  DISENA6E  WARN  LT 

AS711* 

CFM 

2 

r 

15  PITCH  AUO  OFF  kARNING  LT 

A5711* 

CFN 

2 

t 

1 


‘ 

1 

, A- 53 
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1 

I 


LANDING  GEAR 

DEP  CD  AL  SENSITIVITY 


TITLE  WVC 

00  LANDING  OEM  6 

00  S 

01  EXTEND  LAN0IN6  GCA*  B 

03  EXTEND  MAIN  EAN0IN6  6EAR  • 

09  B 

os  rnlg  full  oo«n  and  locked  b 

07  RMLG  SHOCK  STHUT  813211 

00  RMLG  SHRINK  MECHANISM  913212 

09  RMLG  DOKN  UNIT  SNITCH  813192 


10  RML«  UPLOCK  ONENAT  RESTRICTB13210 

11  RMLG  S10EBRACE  ACTUATOR  B13210 

12  RMLG  UPLOCK  SCO  VALVE  ASSY  B1321S 

13  RMLO  UPLK  ♦ 1N80  DR  SHT  VLVB13219 


19  RMLO  UPLOCK  MECHANISM  B13217 

15  RMLO  SluEBRC  ACT  ONEW  KSTRU1321* 

U RMLO  UPLOCK  ACTUATOR  B1321* 

17  RMLO  VMCCL  ♦ tike  ASSY  B132S1 

IB  RMLO  DRAO  BEAM  PADS  B132*» 

19  RMLO  OUTBOARD  DOOR  B1323S 

RMLO  STRUT  OOOR  B13234 

RMLO  SCISSORS  SNITCH  B13195 

22  LANOINO  BEAR  DUMP  VALVE  B131SS 

23  RMLO  OUTBO  DOOR  DRIVE  LINK  B1323B 

•RMLO  INBOARD  DOOR  OPEN  b 

U 


B 

27  RMLO  INUO  OR  ACT  ONNY  RESTR61323* 

28  RMLO  UPLK  ONENAY  RESTRICT0R813216 

29  RMLO  INBO  OOOR  MECHANISM  013*3' 

30  RMLO  INBO  OOOK  BCLLCRANK  B13232 

31  RMLO  INBOARD  DOOR  813236 

32  RMLO  UPLK  ' INbO  DR  SHT  VLVB13219 

33  RMLO  UPLOCK  SCO  VALVE  ASSY  613213 
39  RMLO  INBO  DOOR  ACTUATOR  B1323* 
35  RMLO  DOOR  CLOSE  LIMIT  SN  B13191 

'LMLG  FULL  OONN  ANO  LOCKED  B 

8 

30  LMLG  SHOCK  STRUT  B13211 

39  LMLG  SHRINK  MECHANISM  B13212 

90  LMLG  OONN  LIMIT  SNITCH  B13192 

91  LML6  UPLOCK  ONtWAY  RESTRICTBI3216 

92  LMLG  SIOCBRACE  ACTUATOR  B1312D 

93  LMLG  UPLOCK  SEO  VALVE  ASSY  B13215 
99  LMLG  UPLK  ♦ I NOD  DN  SHT  VLVB132I9 
95  LMLG  UPLOCK  MECHANISM  B13217 
9b  LMLG  SIDEBRC  ACT  ONENY  RSTRB1321* 

97  LMLG  UPLOCK  ACTUATOR  B1321* 

98  LMLG  NHEEL  ♦ TIRE  ASSY  B13251 

99  LMLG  DRAG  BEAM  PADS  B132" 

SO  LMLG  OUTBOARD  DOOR  B13235 

31  LMLG  STRUT  DOOR  B13239 

52  LMLG  SCISSORS  SNITCH  B13195 

53  LANDING  GEAR  DUMP  VALVE  B13155 

59  LMLG  OUTBD  DOOR  DRIVE  LINK  B1323B 

•LMLG  INBOARD  OOOR  OPEN  B 

B 

B 

a 50  LMLG  INUO  OK  ACT  ONNY  RESTRB1323* 

39  LMLG  UPLK  ONE  KAY  RESTRICT0RB13216* 
“T  60  LMLG  INBO  DOOR  MECHANISM  B1323' 

“ 61  LMLG  INBD  OOOR  BEUCRANK  813232 

62  LMLG  INBD  DOOR  Bi3236 

63  LMLG  UPLK  ♦ INUO  DR  SHT  VLVB13219 
69  LMLG  UPLOCK  SEQ  VALVE  ASSY  B13215 


65  LMLG  INUD  DOOR  ACTUATOR  B1323' 

66  LMLG  DOOR  CLOSE  LIMIT  SN  B13191 

•EXTEND  NOSE  LANDING  GEAR  B 

•NL6  FULL  OONN  AND  LOCKED  B 

B 

70  NLG  OONN  LIMIT  SNITCH  B13193 

71  NLG  NHEEL  ANO  TIRE  ASSY  B13331 

72  NLG  UPLOCK  SEQUENCE  VALVE  813312 

73  NLG  SHOCK  STRUT  P13313 

79  NLG  DRAG  BRACE  ACTUATOR  .331P 
76  NLG  UPLK  ♦ AFT  OR  SHT  VLV  B13326 

NLG  UPLK  ACT  ONNY  RESTRICTRB13*** 
78  LANDING  GEAR  OnMP  VALVE  B13155 

NLG  ATT  OOOR  OPEN  B 

B 

B 


ALPHA 

INPUT 

FUNC 

FC  FN  W 12  345(780 

D 

OAA 

OlOOOOOAO 

D 

OAt 

OAA 

OAAA 

0 

OOOOOOOAO 

OAA 

OAAB 

DAAA 

ROAAAA 

OAA 

DAAA 

LOAAAA 

ROAAAA 

ROAAAB 

OAAA 

ROAAAAA 

A 

R0AAAA8 

5 

ROAAAAC 

1 

ftOAAAAO 

5 

ROAAAAC 

A 

ROAAAAF 

A 

ROAAAAA 

A 

ROAAAAH 

A 

ROAAAAJ 

5 

ROAAAAK 

A 

RDAAAAL 

A 

ROAAAAM 

5 

ROAAAAN 

5 

ROAAAAP 

S 

RDAAAA9 

1 

OAAAAR 

1 

ROAAAAS 

A 

ROAAAB 

OAAC 

ROAAAA 

aaaaaaaaa 

ROAAAS 

H 

AAAAAAAAA 

ROAAAB 

ROABAB 

ROAAABA 

5 

RDAAAAD 

5 

ROAAABB 

A 

ROAAABC 

A 

ROAAABO 

5 

RDAAAA6 

A 

ROAAAAF 

A 

ROAAABC 

A 

roaaabf 

1 

LOAAAA 

LOAAAB 

DAAA 

AAAAAAAAA 

LOAAAA 

H 

AAAAAAAAA 

LOAAAAA 

A 

LOAAAAB 

5 

LOAAAAC 

1 

LDAAAAO 

5 

LOAAAAE 

A 

LOAAAAF 

A 

LOAAAAG 

A 

LDAAAAH 

A 

LDAAAAJ 

5 

LDAAAAK 

A 

LDAAAAL 

A 

LDAAAAM 

A 

LOAAAAN 

5 

LDAAAAP 

5 

LDAAAAO 

1 

DAAAAR 

1 

LDAAAAS 

5 

LOAAAB 

OAAC 

LOAAAA 

AAAAAAAAA 

LDAAAB 

LOABAR 

AAAAAAAAA 

LDAAAB 

H 

LOAAABA 

5 

LDAAAAO 

5 

LDAAABB 

A 

LOAAARC 

A 

LOAAABD 

5 

LDAAAAG 

A 

LOAAAAF 

A 

LDAAAPE 

A 

LDAAABF 

l 

OAAB 

DAABA 

OAA 

555555S55 

DAABA 

OAABB 

OAAB 

AAAAAAAAA 

0AA8A 

H 

AAAAAAAAA 

DAABAA 

1 

DAABAC 

A 

DAABAD 

A 

OAABAE 

A 

DAABAG 

A 

OAABAH 

A 

OAABAJ 

5 

OAAAAR 

1 

OAABB 

OAAC 

0AB8B 

aaaaaaaaa 

OAABB 

DAABA 

AAAAAAAAA 

OAABB 

H 

AAAAAAAAA 

A-56 


82  NLG  UPLOCK  ACTUATOR 

83  NLG  UPLOCK  MECHANISM 

88  NL«  UPLK  ♦ AFT  ON  SHT  VLV 

85  NL6  AFT  DOOR 

86  NL6  FOMARD  DOOR 

87  NLG  UPLOCK  BELLCRANK 
•LANOINO  SEAR  ACTUATION 


NORMAL  L GEAR  OPERATE 


BI332I 

81332* 

BI3326 

B 13328 

B13328 

B 13322 

B 

B 

B 


•HTORAU  FLO  REG  * OIST  TO  LGB 

B 

93  LAN0IN6  GEAR  SELECTOR  VALVEB15121 
TUBING  B131** 

95  RESTRICTOR  VALVE  B13122 

96  ELECTRICAL  SEQUENCING  CNTRLB 

97  LANDING  6EAR  CIRCUIT  BREAKRB13U* 

98  LANOING  GEAR  CONTROL  SMITCHB13112 
9*  LANDING  GEAR  AUX  RELAY  B13U* 

'MODE  SELECT  B 

A1  B 

A2  LAN0IN6  GEAR  CONTROL  HANOLEB13111 
A3  CONTROL  HANOLE  WARN  LITE  B131I* 

A9  LANDING  GEAR  CONTROL  SWITCHB13112 
AS  RETRACT  LANOING  GEAR  B 

A6  B 

•RETRACT  MAIN  LANDING  GEAR  B 

A8  B 

•RMLG  INBOARD  DOOR  CLOSEO  B 

B 

RMLG  INBD  DR  ACT  ONWY  P.ESTRB131** 
B1  RMLG  UPLOCK  ONEWAY  RESTRICTB13216 
B2  RMLG  INBD  DOOR  MECHANISM  B1323* 
B3  RMLG  INBD  DOOR  BFLLCRANK  B13232 
B8  RMLG  INBOARD  DOOR  B13236 

B5  RMLG  UPLK  ♦ INBD  DR  SHT  VLVB13218 
B6  RMLG  UPLK  SEO  VALVE  ASSY  B13215 
B7  RMLG  INBOARD  DOOR  ACTUATOR  B1323* 
RB  RMLG  DOOR  CLOSE  LIMIT  LWTCHB13141 
•RMLG  FULL  UP  B 

U 

Cl  RMLG  SHOCK  STRUT  B13211 

C2  RMLG  SHRINK  MECHANISM  B13212 
C3  RMLG  DONN  LIMIT  SWITCH  B13182 
C4  RMLG  UPLK  ONEWAY  RESTRICT0RB13216 
CS  RMLG  SIDEBRACE  ACTUATOR  B1321D 
C6  RMLG  SEQUENCE  VALVE  ASSY  B13215 
C7  RMLG  UPLK  ♦ INBD  OR  SHT  VLVB13214 
CB  RMLG  UPLOCK  MECHNAISM  B13217 
C9  RMLG  SIOEBRC  ACT  ONWY  RESTRB1321* 
no  RMLG  UPLOCK  ACTUATOR  B1321* 

01  RMLG  WHEEL  + TIRE  ASSY  B13251 

02  RMLG  DRAG  BEAM  PADS  B132** 

D3  RMLG  OUTBOARD  DOOR  B13235 

04  RMLG  STRUT  DOOR  B13234 

D5  RMLG  SCISSORS  SWITCH  B1314S 

D7  LANDING  GEAR  DUMP  VALVE  B1315S 

08  RMLG  OUTBOARD  DR  DRIVE  LINKB13237 

•LMLG  INBOARD  DOOR  CLOSED  B 

B 

El  LMLG  INBD  DR  ACT  ONWY  RESTRB1326* 
E2  LMLG  UPLK  ONEWAY  RESTRICT0RB13216* 
E3  LMLG  INBD  OOOR  MECHANISM  B1323* 
E4  LMLG  INBD  DOOR  BELLCRANK  B13232 
E5  LMLG  INBOARD  OOOR  B13236 

E6  LMLG  UPLK  * INBD  OR  SHT  VLVB13214 
E7  LMLG  UPLK  SEO  VALVE  ASSY  B13215 
E8  LMLG  INBOARD  ACTUATOR  B1323* 

E9  LMLG  DOOR  CLOSE  LIMIT  SWTCHB13141 
•LMLG  FULL  UP  B 

B 

F2  LMLG  SHOCK  STRUT  B13211 

F3  LMLG  SHRINK  MECHANISM  B13212 
F4  LMLG  DOWN  LIMIT  SWITCH  B13142 
F5  LMLG  UPLK  ONEWAY  RESTR1CT0RQ13216* 
F6  LMLG  SIDEBRACE  ACTUATOR  B13210 
F7  LMLG  SEQUENCE  VALVE  ASSY  B13215 
FB  LMLG  UPLK  ♦ INBD  DR  SHT  VLVB13214 
F9  LMLG  UPLOCK  MECHANISM  B13217 


OAABAO 

A 

OAABBA 

A 

DAABAH 

A 

oa  mm 

5 

OAABBO 

5 

0AAB6E 

A 

DAAC 

DA 

RDAAAB 

FAAAAAAAAA 

OAAC 

06 

LOAAAB 

FAAAAAAAAA 

OAAC 

DAABB 

FAAAAAAAAA 

OAAC 

OAA 

OA 

OAC 

DAAC 

Dr 

000000050 

OA 

DABC 

DF 

000000050 

OAC 

DAD 

DA 

AAAAAAAAA 

OAC 

KEA 

ABBB 

OACA 

A 

DACB 

A 

DACC 

5 

DAD 

DAE 

OAC 

OAOA 

A 

OAOB 

A 

OADC 

A 

DAE 

KBB 

DAO 

AAAAAAAAA 

DAE 

L 

DAEA 

A 

DAEAA 

A 

DADB 

A 

DAB 

DABA 

D 

OAOOOOOOO 

DAB 

DABB 

OABA 

ROABAA 

DAB 

AAAAAAAAA 

DABA 

LDABAA 

RDABAA 

RDABAB 

OABA 

AAAAAAAAA 

ROABAA 

H 

AAAAAAAAA 

RDABAAA 

5 

RDABAAB 

S 

RDABAAC 

A 

RDABAAD 

A 

ROABAAE 

5 

ROABAAF 

A 

RDABAAG 

A 

RDABAAH 

A 

RDAABF 

1 

RDABAB 

RDAAAB 

RDABAA 

AAAAAAAAA 

RDABAB 

OABC 

H 

AAAAAAAAA 

RDABABA 

A 

RDABA8B 

5 

ROARABC 

1 

RDABABD 

5 

RDABABE 

A 

RDABABF 

A 

RDABAB6 

A 

RDABABH 

A 

RDABABJ 

5 

RDABABK 

A 

ROABABL 

A 

RDABABM 

5 

RDABABN 

5 

RDABABD 

5 

RDABABQ 

1 

DABABR 

1 

RDABABS 

A 

LDABAA 

LDABAB 

DABA 

AAAAAAAAA 

LDABAA 

H 

AAAAAAAAA 

LDABAAA 

5 

LOABAAB 

b 

LDABAAC 

A 

LDABAAD 

A 

LDABAAE 

5 

LDABAAF 

A 

LOABAAG 

A 

LDABAAH 

A 

LOABAAJ 

1 

LDABAB 

LDAAAB 

LDABAA 

AAAAAAAAA 

LOABAB 

OABC 

H 

AAAAAAAAA 

LDABABA 

A 

LDABABB 

5 

LOABABC 

1 

LDABABD 

5 

LDABABE 

A 

LDABABF 

A 

LDABABG 

A 

LDABABH 

A 

•0  LML*  WHCCLANO  Ttft£  ASSCNBUtimi  IQAIAM. 


C 

CM 

LO 

CT 

O, 


•1  LMLG  MM  MAN  PADS 

B132»» 

LDAGAftM 

s 

•I  LMLG  OUTBOARO  DOOR 

B13R3S 

LOABABN 

s 

03  LML*  STRUT  DOM 

B13B3A 

LDMAftP 

8 

t»  Liu  scissors  Snitch 

BI31AB 

LD  Aft  AGO 

I 

•S  LAND  IN*  MAR  DUMP  VALVE 

B131B& 

LOABABft 

1 

*6  OUTBOARD  00M  DRIVE  link 

B13I37 

LOABABS 

A 

•TaRCTNACT  nose  lanoino  sear 

B 

DABS 

OAftOA 

dab 

010000000 

•NL*  AFT  DOOR  CLOSED 

B 

OABftA 

OABM 

oabb 

AAAAAAAAA 

B 

DABftA 

H 

HO  NL*  URLOCK  ACTUATOR 

B13321 

OABBAA 

A 

HI  NL*  URLOCK  MECHANISM 

01332* 

OABSAB 

A 

H*  NLG  UPLK  ♦ AFT  DR  SHT  VALVEB1332* 

DAB6AC 

A 

M3  NL*  AFT  DOOR 

B1332A 

OABBAO 

s 

HA  NL*  FOMARO  DOOR 

B1332A 

OABBAO 

s 

HS  NLG  URLOCK  MLLCRANK 

B13322 

DABS AH 

A 

•NOSE  LANOIN*  GEAR  FULL  UP 

• 

OABM 

OAABB 

OABBA 

AAAAAAAAA 

B 

DABBB 

OABC 

H 

AAAAAAAAA 

HA  NLG  00*N  LIMIT  SWITCH 

B131A3 

DAABAA 

I 

JO  NLG  KNEEL  ♦ TIKE  ASSEMBLY 

B13331 

OAABAC 

A 

Jl  NLG  JPLOCK  SEQUENCE  VALVE 

B13312 

OAABAO 

A 

J * NLG  SHOCK  STRUT 

013313 

OAABAC 

A 

J3  NLG  UKA*  BRACE  ACTUATOR 

B133IP 

OAABAF 

A 

JA  NLu  URLOCK  ACTUATOR 

B13321 

OAABAO 

A 

JS  NLG  UPLK  « AFT  OR  SHT  VALVEB13326 

DAABAH 

A 

•LANDING  GEAR  ACTUATION 

B 

DABC 

DA 

ROABAB 

1 

B 

OABC 

LDARAB 

1 

AAAAAAAAA 

8 

DABC 

DABBB 

1 

AAAAAAAAA 

DABC 

DAB 

I 

AAAAAAAAA 

•CATAPULT  LAUNCH  OPERATIONS 

C 

AF 

DC 

AAAAAAAAA 

•EXTtNO  NOSE  GEAR  STRUT 

C 

CC 

DC  A 

AF 

P 

070000000 

•Hi  PHFSS  AIR  RE*  * OIST 

C 

OCA 

DCB 

DC 

DA  NOSE  GEAR  EXTEND  SELECT  VLVC1331? 

DCAA 

A 

OS  NOSE  OEAR  SHOCK  STRUT 

C13313 

OAABAC 

A 

•hi  press  air  supply 

C 

DCS 

KSA 

DC  A 

P 

AAAAAAAAA 

C 

DCB 

DAO 

08  AOU  CU  IN  AIR  BOtTLE 

CAS21A 

DCBA 

A 

OR  CHECK  VALVE 

Cl 3156 

DCB* 

5 

10  RELIEF  VALVE 

C1313C 

OCBC 

S 

11  TUBING 

CI31S* 

DC  BO 

A 

•ELECTRICAL  SEGUENCING  CONTLC 

OCC 

OCO 

DCB 

AAAAAAAAA 

13  LEFT  MAIN  OEAH  SCISSORS  SB 

C131A5 

OAAAAG 

A 

1A  NOSE  GEAR  STRUT  EXTEND  RELTC1331* 

OCCB 

A 

IS  NOSE  GEAR  STRUT  EXTEND  SB 

C1331* 

DCCE 

A 

IS  EMERGENCY  OPERATION  LG 

C 

DB 

DBA 

DAAC 

K DA 

OOOOOOOAO 

36  HI  PRrS&URE  AIR  REG  4 DIST 

C 

DBA 

DBB 

OB 

AAAAAAAAA 

37  LG  EMER  AIR  SELECTOR  VALVE 

C13152 

DBAA 

A 

30  PRESSURE  OPERATED  DUMP  VLV 

C131S5 

OBAB 

A 

39  TVO  VAT  RESTRICTOR 

C131S7 

OBAC 

A 

♦HI  PRESSURE  AIR  SUPPLY 

C 

06B 

KSA 

DBA 

AAAAAAAAA 

CHECK  VALVE 

C13156 

DCBB 

DBC 

A 

A2  RELIEF  VALVE 

C131SC 

OCBC 

A 

A3  100  CU  IN  AIR  BOTTLE 

cuts* 

OBBC 

A 

Aft  CHECK  VALVE 

CI31S* 

DBBO 

A 

•ELECTRICAL  SEQUENCING  CONTLC 

OBC 

DBD 

DBB 

K 

AAAAAAAAA 

LANDING  GEAR  CIRCUIT  BHEAKRCI3H* 

DADA 

A 

LANDING  CONTROL  SVITCH 

C13112 

DADS 

A 

•MOOL  SELECT 

C 

DBO 

KBB 

DBC 

AAAAAAAAA 

C 

OBD 

L 

LAND1N6  GEAR  CONTRO  . HAN0LEC1 Jill 

DBOA 

A 

LANDING  GEAR  C1RCU1V  BREAKRC131S* 

DAOA 

A 

A-58 


'■ff.X  --"If  t 

•$mp 


-ATACT  01-2*57136^2-2. 


Section  S-i.fc 


INTIRNAl.  ENVIRONMENT 


TITLE  WUC 

0B» INTERNAL  ENVIRONMENT  0 

H 0 

OB  0 

0*  0 

•0  0 

oo  o 

0 

St *C AMIN  AIMCOND  ANT  h«SS  0 
02  0 

S3  0 

OS  0 

09  0 

0O  0 

•CAMlN  PRCSSURlEATION  0 

•CA01N  NKSMAK  CONTROL  U 

0*  0 

10  PNEUMATIC  DUMP  VALVE  0*1211 

tt  F *0  COPT  CAMlN  PMESS  IND  091110 

It  SCNLCN  DSItl* 

13  CAMlN  PRESSURE  OCOUC  A TOM  0S1210 

IS  CMCCA  VALVE  DSItl* 


19  TRUE  ATnOSPMCMCIC  PRES  HOSCOSltt* 
10  CAMlN  PMSS  SAFETY  VALVE  0SI119 
17  AFT  COPT  CAMlN  PRESS  IND  091110 
10  MLO  AR  PRES  RM  * SMTOF  VLVOSlltf 


10  STATIC  PRESSURE  LINE  DSItl* 

20  CAMlN  AIR  INLET  VALVE  DSlllF 

•OLECD  AIR-COLD  AIR  MIXINO  0 

0 

tS  0 

t*  0 

2S  0 

29  TEMPERATURE  CONTROL  PANEL  0*1110 
20  CAMlN  MANUAL  TEMP  LIMITER  0S111R 
17  CAMlN  OUAL  TEMP  M1X1N6  VALV0SU2S 
tO  NO  t CAT  SREAACR  PANEL  OStlSt 


•OLD  AIR  PRESS  HC6  ♦ OISTRIMO 

0 

0 

31  BLO  AS  PRES  REO  ♦ SMTOF  VLVOSlltf 

32  RCSULATEO  PRESS  SCNSN6  LINEDSllt* 

33  AIR  DISTRIBUTION  DUCT  0S1U7 

3S  TOLERANCE  COMPENSATOR  DStltV 

•AFT  CAPT  MEAT  DIFFUSING  0 
30  0 

37  FOOT  heat  ANO  0CFO6  VALVE  0*111* 
30  FOOT  HEAT-0CF06  CONTROL  LVHOSlllt 
3*  AFT  CAPT  FOOT  HEAT  01FFUSCR0S1I11 
SO  CABIN  AIR  INLET  VALVE  OSUIF 

•FaU  CAPT  HEAT  UlFFUSINO  0 
St  0 

S3  FOOT  HEAT  ANO  DCFOO  VALVE  0S11I* 
*S  FOOT  HEAT-OCFOO  CONTROL  LVHDSUlt 
SS  Fao  CAPT  FOOT  HEAT  OlFFUSiROSUU 
SO  CABIN  AIR  INLEI  VALVE  OSUIF 

•MlNOSHlELO  * CANOPY  OCFOO  0 
SB  0 

*9  alNOSHULO  CNT  PNL  OEFO  NOtOSIIlO 

90  alNOSHEILD  SOC  PNL  UF6  0UCT0S1U* 

91  FOOT  HEAT-OEFOO  VALVE  0*111* 

92  FOOT  MEAT-OEFOO  CONTROL  LVRDSUlt 

93  UNO&ULO  * CANOPY  0EF06  0UCT0SU1* 

5*  alNOSHEILD  DEFOB  MANIFOLD  DS1UN 
99  CAMlN  AIR  INLET  VALVE  OSUIF 

SO*AF T PRES  SUT  PRCS/TERP  CONGO 

97  AFT  PRESSURE  SUIT  0°011t 

SS  RIO  COMPOSITE  DISCONNECT  OAUlt 
S9  AFT  PRESS  SUT  AHFL  ShTOF  VL0S1ML 


♦PRESS  SUIT  PRESS/ TEMP  RE6  D 

0 

03  0 

OS  0 

09  0 

66  PRESS  MANUAL  TEMP  LiMlTER  0SU1N 

07  PRESS  SUIT  TEMP  LIMITER  0K1UC 

08  PRESS  SUIT  TEMP  SENSOR  OSUIO 

09  PRESS  SUIT  PRESS  REGULATOR  DSU26 

to  PRESS  SUIT  TEMP  M1XIN6  VALV0SU2S 
71  CHECA  VALVE  OSllt* 

7}  PRESS  SUIT  MANUAL  RELAY  US l It* 


73  FVO  CAPT  SUIT  VENT  AIR  SELTOSUt* 


III  1* 

CD  At.  SENSITIVITY 

ALPHA 

INPUT 

TINT 

FT  FN  W 1 1MMTBF 

C 

CA 

ISMAAAAMt 

£ 

CB 

C 

CC 

C 

CO 

e 

CC 

c 

CF 

E 

(8 

CA 

CAA 

C 

003999300 

CA 

CAM 

CA 

CAC 

CA 

CAO 

CA 

CAC 

CA 

CAF 

CAA 

CAAA 

CA 

CAAA 

CAAO 

CAA 

CAAA 

CAAA 

CAAAA 

A 

CAAAB 

2 

CAAAC 

A 

CAAAO 

A 

CAAAC 

A 

CAAAF 

A 

CAAAO 

A 

CAAAM 

2 

CAAAJ 

A 

CAAAA 

A 

CAAAL 

A 

CAAO 

CAAJ 

CAAA 

LAAK  AAAAAAAAA 

CAAO 

CAAC 

CAAB 

CAAD 

KAA 

CAAO 

AMO 

CAAO 

L 

CAAOA 

A 

EAAOM 

A 

CAAOC 

A 

EAAOC 

A 

CAAO 

HAM 

CAAO 

CAAJ 

AM 

CAAB 

CAAO 

FCCB 

AAAAAAAAA 

EAAJA 

A 

CAAJM 

A 

CAAJC 

A 

eaajo 

A 

CAB 

EAAB 

CA 

muni! 

CAB 

CAAA 

CABA 

A 

CABM 

A 

EABC 

A 

CAAAL 

A 

CAC 

caab 

EA 

IllUUlt 

CAC 

CAAA 

CACA 

A 

CACB 

A 

CACC 

A 

EAAAL 

A 

CAO 

EAAB 

FCA 

95S3553S5 

CAO 

CAAA 

CAOA 

A 

EAOB 

A 

EABA 

A 

EAMM 

A 

EADC 

A 

CAOO 

A 

CAAAL 

A 

CAC 

EAAC 

EA 

003999300 

CACA 

A 

CACB 

A 

EAEC 

A 

EAAC 

CAAC 

CAE 

AAAAAAAAA 

CAAC 

EAAB 

EAF 

AAAAAAAAA 

EAAC 

AAA 

CAAC 

ABB 

CAAC 

L 

EAACA 

A 

EAACB 

A 

EAACC 

A 

CAACD 

A 

EAACC 

A 

EAACF 

A 

EAAC6 

A 

EAACH 

A 

A -65 


TO  AFT  CKFI  SUIT  VCNT  AIR  SCLT00U2* 

EAACJ 

A 

TM«  F«CS  SUT  TCNP/PKS  CONOO 

CAP 

CAAC 

CA 

009559900 

TO  FM>  PRCSSUNC  suit 

oggim 

CAFA 

A 

TT  F1LOT  C«@0OSIH  DISCONNECT  CM  mu 

CAFB 

A 

7A  FRO  PAIS  SUT  ANFL  SMTOF  VLV001UL 

CATC 

A 

•CABIN  tcnfcraturc  control 

D 

CAAB 

CAAO 

CAB 

CAAR  AAAAAAAAA 

0 

CAAB 

RAA 

CAC 

0 

CAAB 

RBB 

CAO 

u 

D 

CAAB 

L 

AS  TEMPERATURE  CONTROL  PANEL 

(MUM 

CAABA 

A 

AO  AUTO-MANUAL  CONTROL  snitch  OAII1N 

ft  A ABB 

A 

AS  TCNKRATURC  CONTROL  KNOB 

(Mill* 

CAABC 

A 

A*  NAANCTtC  ANAL IF 1C A 

09IUS 

CAABO 

A 

•T  CABIN  TCNKRATURC  SENSOR 

091119 

CAABC 

A 

AS  CABIN  MANUAL  TCNP  SENSOR 

(MUIR 

CAABF 

A 

B«  TCNP  CONTROL  RHEOSTAT 

D91UB 

CAABO 

A 

•0  NO  2 CAT  BREAKGR  PANEL 

092152 

CAAOC 

A 

•CKNO  CABIN  AIR  COM)  ♦ PRCSO 

CAAR 

L 

EAAA 

K 

CAAO  00AAAA600 

D 

EAAK 

RBB 

CAS 

K 

AAB  COG A A AGO 0 

D 

CAAR 

EAAH 

CAC 

R 

CAAB  006AAA600 

0 

CAAR 

CAO 

K 

CAAB  006AAA600 

93  EMERGENCY  VENT  CONTROL 

091219 

CAARA 

A 

<M  DOC TIN* 

091117 

CAARB 

A 

95*PRCSSURC  SUIT  HEAT  EXCHANGED 

CAAC 

CAAO 

CAAO 

009555900 

0 

CAAC 

E£*C 

003559300 

AT  PRESS  SUIT  MCA!  CXCHAN6CR 

D9U2C 

CAAC* 

A 

•AIR  EXPANSION  A NO  COOLING 

0 

EAAF 

CAAH 

CAAC 

003555300 

U 

EAAF 

CAAO 

•A 

0 

EAAF 

RBB 

AO  TUHBINC  OVCHSPECD  SRITCH 

091123 

CAAFA 

A 

At  CABIN  NIXINS  VALVE 

091125 

EAAFB 

A 

A2  CABIN  TURBINE  OVCRSPCEO  I <009112* 

EAAFC 

1 

AS  COOL IN*  TURBINE 

D9I12B 

EAAFD 

A 

•MAIN  HEAT  EXCHANGE 

0 

CAAC 

CAAJ 

CAAC 

AAAAAAAAA 

0 

EAAG 

CAAH 

EAAF 

FAAAAAAAAA 

0 

EAAO 

FCA 

A6  CABIN  AIR  OUTLET  OUCT 

091120 

EAAOA 

A 

AT  RAN  AIR  SCOOP 

09U1P 

EAAGB 

A 

AO  CABIN  HEAT  EXCHANGtR 

091120 

EAAGC 

A 

AA  HEAT  EXCHANGER  ORAIN  VALVE 

09112* 

EAAOO 

A 

BO  RAN  AIR  OUTLET  DUCT 

09111K 

EAAGC 

A 

B1  OROUNO  COOL INS  SHUTOFF  VLV 

091127 

CAABF 

A 

B2  RUPTURE  OISC 

D9U2C 

EAA06 

A 

BS  RAN  AIR  SCOOP 

091UP 

EAAGH 

A 

RA  RAM  A!R  DIFFUSER 

091110 

EAA6J 

A 

BS  LANDING  SCAR  HANOLE  SRITCH  013112 

CA'YB 

A 

R6  LANOIN*  GEAR  AUX  RELAY 

01311* 

OAOC 

A 

•RAN  AIR  S*“’PLY 

0 

CAAH 

EAAG 

FAAAAAAAAA 

0 

EAAH 

CAAR 

AAAAAAAAA 

D 

CAAH 

EAAF 

AAAAAAAAA 

•LOUIPMCNT  AIRCONOIT I0N1NG 

E 

EB 

EBP 

E 

555555555 

01 

E 

EB 

tBO 

01 

E 

EB 

EBB 

01 

E 

EB 

CBS 

E 

EB 

CBT 

AIR  PRESSURE  REGULATION 

E 

CBAC 

EBAO 

EBPO 

AAAAAAAAA 

E 

CBAC 

KBB 

EBPC 

AAAAAAAAA 

65 

E 

EBAC 

L 

66  OVERPRESSURE  RELtEF  VLV 

E9113* 

EBACA 

A 

67  RAM  AIR  CHECK  VALVE 

E91199 

EBAC6 

A 

60  RAM  AIR  SHUTOFF  VALVE 

£91195 

CBACC 

A 

69  REGULATOR  SENSING  LINE 

E9119* 

EBACD 

A 

70  PRESS  REG  * SHTOF  VLV  SOL 

E91133 

EBACE 

A 

•BLEEO  AIR-RAM  AIR  HEAT  EXCHE 

EBAO 

EBAF 

CBAC 

AAAAAAAAA 

E 

EBAO 

BAM 

ECO 

AAAAAAAAA 

72  HEAT  EXCHANGER 

E9U9E 

CBAOA 

A 

73  HEAT  EXCHANGER  MOUNT  BRACKTE4119* 

CBA06 

A 

7H  BLEEO  AIR  INLET  DUCT 

E911S9 

EBAOC 

A 

75  BLEED  AIR  OUTLET  DUCT 

E91139 

CBADD 

A 

•UNRLG  POWER  SUPPLY  COOLING 

E 

EBP 

EBPC 

EBT 

AAAAAAAAA 

E 

EBP 

EBAE 

EB 

AAAAAAAAA 

•BLO  AIR-COLD  AIR  MIX  ♦ DISTE 

EBPC 

EBPO 

CBPB 

CBAC^FAAAAAAAAA 

EBPC 

EB 

SPA*  5555555555 

E 

EBPC 

EBAC 

EBP 

CBAC  F555S5S555 

E 

EBPC 

EBQ 

EBAE  FS5S55555S 

E 

EBPC 

EBR 

EBAE  F555555555 

E 

EBPC 

EBS 

EBAE  F 555555555 

E 

EBPC 

EBT 

EBAE  F555555555 

OA  TEMPERATURE  SENSOR 

E91142 

EBPC  A 

A 

05  TEMPERATURE  LIMITER 

E41143 

EBPCR 

A 

06  RESET  LATCH 

E4114* 

EBPCC 

A 

A -66 


2!  U"*y*fi**  control  asst  i«usa 

••  BCStT  MITCH 

ALTITUDE  PRESSURE  MITCH  CA113? 

10  FBO  COCuriT  CAUTION  LlOHT  t«U«» 

11  caution  lIuht  eaua* 

1«  IM I IN#  rfeitu 

,3.mS  zskisl  ruM 

.a  C 

»«  c 

»•  c 

l»  TURBINE  ASSEMOLT  EA11AO 

}*  JUHHl**  HOUNTIH*  BRACM.TS  EAUA* 
IT  TURBINE  BYPASS  VALVE  EA11A0 

10  TURBINE  INLET  DUCT  EAUA! 

10  BRNO  COOL  EJECTOR  SHTOf  VLVEAHaT 
tO  TEMPERATURE  CONTROL  «St  t.UM 
*l  lanoino  ocah  handle  switch  ctiui 

i*  LANOINO  OCAM  AUX  RtCXT  ElSll* 
13  RMLt  SCISSORS  SvITCH  EISlAS 

*A  NOSE  OCAR  LlHlT  SWITCH  EIS1AA 
•UPPER  EBUtP  SMELT  COOL  I NO  t 


•VECTOR  ANALTJER  COoLINU  E 

•eauiR  cool  i no  smelt  coolinbe 


•RAON  PRO  PRESS  A NO  COOLlNO  E 

e 

SO*LIO  COOLNT  FLw  CONTL  ♦ OISTE 

31  RADAR  COOLANT  PUMP  EaITII 

3*  AUXILIARY  RESERVOIR  CA1713 

33  OVBO  rxPAN  RELIEF  VALVE  EAI71* 

3A  BLEED  VALVE  CA12*« 

35  PRESSURE  BASE  CMIM 

30  ACCUMULATOR  COl*»« 

3T  Liauin  coolant  uist  ducts  cai2*» 

36  PRESS  RELIEF  VALVE  £a12*« 

30  SOLENOID  VALVE  ERIE** 

“0  MUCH  («UM 

At  RESERVIOR  E«12*» 

Hi  TEMPERATURE  0*6E  E«ll«« 

AH  PRESSURE  REGULATOR  EA1221 

AS  NO  l RISC  RELAY  PANEL  EAtlll 

CO  RADAR  COOLANT  PUMP  CHECH  SWtXITl* 
AT  MEAT  EXCHANOEH  RELAY  eaiti* 

A6  TEMPERATURE  CONTROL  ASSY  EA113S 

•LIB  COOLANT/AIR  HEAT  EXCM  E 

32  COOLANT/AIR  HEAT  EXCMaNOER  EA1TI2 
53  AUX  COOLANT/AIR  HEAT  EXCH0REA171* 
3A  TEMPERATURE  CONTROL  ASSY  EAI13S 

55  BLEED  VALVE  EAITI* 

50  TEMPERATURE  6»«E  EA17I* 

5T  HEAT  fXCHANOEK  RELAY  EAITI* 

56  SOLENOID  EAT  l« 

•EQUIP  EMEROENCY  COOLINS  E 

t 

e 

E 

e 

61  RAN  AIR  SHUTOFF  VALVE  EAllAb 

62  DUCT.'NO  EA1IA* 

O0«EOUIP«ENT  AUXILIARY  AIR  F 

00  f 

00  F 

00  f 

00  f 

00  f 

r 

«2  CHEMICAL  DRIER  FVU5A 

03  CHECH  VAlVt  FA11S* 


EAia»» 

EA12«« 

EA12»» 

EA12** 

EAII«» 

EA1221 

EA2111 


61  RAH  AIR  SHUTOFF  VALVE 

62  DUCT. 'NO 

O0«EOUIP«ENT  AUXILIARY  AIR 
00 
00 
00 
00 
00 


«2  CHEMICAL  DRIER  FAU5A 

03  CHECH  VAlVt  FA11S* 

OA  ABSOLUTE  PRESS  RELIEF  VALVEFAII53 

05  ABSOLUTE  PRESS  RFSULAToR  Fa1152 

06  T»0-«AY  RESTRICTOR  FA! I3« 


EBPCD 
EBPCE 
EBPCF 
EBPC  6 
E8PCM 
EBPC  J 
EBPCH 
CCPU 

EBAC 

EBPC 

ECPO 

HAA 

CBPfl 

EBPO 

HOB 

EBPO 

L 

EBPO 

HAE 

EOPUA 

EBPOB 

EBPOC 

EOPOO 

EBPOC 

EBPCO 

OAOH 

OAK 

0 AAA AO 
OAABAB 
CBO 

IBFC 

OAA 

EBB 

EB 

EBB 

EBAE 

OAC 

EBR 

EBPC 

OAA 

CM 

EB 

EBR 

EBAE 

OAC 

CBS 

EBPC 

OAA 

CBS 

EB 

CBS 

EBAE 

OAC 

EBT 

EBP 

OAA 

EBT 

EBPA 

OAC 

EBT 

EBPC 

EB 

EBPA 

EBPB 

EBT 

ebpaa 

EBPAB 

EBPAC 

EBP  AD 

EBPAE 

EBPAF 

EBPAB 

EBPAH 

EBPAJ 

EBPAH 

CBPAL 

EBP  AM 

EBPAN 

EBPAP 

EBPAO 

EBPAR 

EBPCD 

EBPB 

EBP6 

EBPBA 

EBPBB 

EBPCD 

EBPCE 

E8PCF 

EBPC6 

EBPCH 

EBAE 

E8AE 

EBAE 

EBAE 

EBAE 

EBAE 

E8AEA 

t'flACB 

tc 

EC 

EC 

EC 

EC 

EC 

EC 

ECAA 

ECAB 

CCAC 

ECAO 

ECAE 


ERPD  EBPA 
EBPC 


AAAAAAAAA 


012333210 

AAAAAAAAA 

012333210 

012333210 

AAAAAAAAA 

012333210 

011333210 

AAAAAAAAA 

012333210 

012333210 

012333210 

AAAAAAAAA 

AAAAAAAAA 


AAAAAAAAA 


E8XF  EBP 
EBB 
EBR 
EBS 
EBT 
EB 


K EBPC  FAAAAAAAAA 
K EBPC  F AAAAAAAAA 
K EBPC  FAAAAAAAAA 
K EBPC  FAAAAAAAAA 
H EBPC  FALAAAAA.IA 
K BPC  SAAAAAAAXA 
A 
A 

222222222 


07  FILTH* 

F911S* 

ECAF 

A 

•**010  RCVR-TRAnSMITTER  *1*  F 

ECO 

EC6 

AAAAAAAAA 

•**010  MCVR- TRANSMITTER  At*  F 

CCH 

ECB 

U 

•AIR  DATA  COMPUTER  AIR 

F 

ccj 

EC6 

EC 

AAAAAAAAA 

to  FILTER 

F 

ECU 

CF 

AAAAAAAAA 

F911S* 

ECJA 

A 

IT  RATER  TRAP 

F9119* 

ECJB 

A 

1*  TEST  FITTtNO 

F9113* 

ECJC 

A 

•ANTl-C  SYSTEM  AIR 

F 

ECK 

ECO 

EC 

F 

ECK 

EFA 

faaaaaaaaa 

F 

ECK 

EFB 

FAAAAAAAAA 

ECK 

EF 

SAAAAAAAAA 

•RAO AM  COMPARTMENT  AIR 

F 

ECL 

ECO 

EC 

AAAAAAAAA 

21  KHYURATOR  DESICCANT 

F4I15* 

ECLB 

A 

•AFT  CKPT  AX-CL  RAN  INO  AIR 

F 

ECN 

ECO 

EC 

20  CHEMCIAL  DRIER 

F411SA 

ECAA 

A 

20  CHECK  VALVE 

F9115* 

ECAB 

A 

30  A» SOLUTE  PRESS  RELIEF  VALVEr4ll53 

ECAD 

A 

31  ABSOLUTE  PRESSURE  REOUL AT ORF* 1152 

ECAE 

A 

32  TNO>«AY  RESTRICTOR 

F4115* 

ECAF 

A 

ti  FILTER 

F911S* 

ECaG 

A 

CANOPY  SEAL  INFLATION 

F 

ECP 

ECO 

EC 

F 

ECP 

COA 

F 

ECP 

eob 

30  FILTER 

ECP 

EO 

F9US* 

ECPA 

A 

37  CHECK  VALVE 

F4115* 

ECPB 

A 

AUX  AIR  DISTRIBUTION 

F 

ECO 

EBAD 

ECP 

F 

ECS 

ECO 

FAAAAAAAAA 

F 

ECO 

ECH 

FAAAAAAAAA 

F 

ECO 

ECJ 

FAAAAAAAAA 

F 

ECS 

ECK 

FAAAAAAAAA 

F 

ECO 

ECL 

FAAAAAAAAA 

F 

ECO 

ECN 

FAAAAAAAAA 

ECO 

EC 

SAAAAAAAAA 

F 

ECS 

BBC 

AAAAAAAAA 

F 

ECO 

BUM 

AAAAAAAAA 

F 

ECS 

BBJ 

AAAAAAAAA 

39  0UCTIN6 

F 

ECO 

KGC 

AAAAAAAAA 

F9115* 

ECQA 

A 

•0  FITTINGS 

F9113* 

ECQB 

A 

•OXYGEN  system 

G 

EO 

EDA 

E 

OOAAAAAOO 

02 

G 

ED 

EDB 

04*NORMAL  SYSTEM 

G 

EDA 

EDAA 

ED 

( 0>T  003555300 

05 

G 

EDA 

EDAB 

06CFW0  COCKPIT  u? >TRIbUTION 

G 

EOAA 

EDC 

EDA 

003555300 

07 

G 

EDAA 

L 

OS  LOX  QUANTITY  INDICATOR 

G51651 

EOAAA 

A 

09  PRESS  SUIT  LOX  VALVE 

647212 

EOAAB 

A 

10  LOv  VARNIN6  LIGHT 

647213 

EOAAC 

A 

11  OILUTER  DEMAND  REGULATOR 

647214 

EDAAO 

A 

12  LOX  FLEXIJLE  HOSE 

G47215 

EOAAE 

A 

13  LOVER  DISCONNECT  QLOCK 

047216 

EDAAF 

A 

IX  LOVER  DISCONNECT 

G472I7 

CDAA6 

A 

15  LOX  VALVE 

G4721A 

EDAAH 

A 

16  COMPOSITE  DISCONNECT 

G4721C 

EDAAJ 

h 

17  LOX  REPEATER  AMPLIFIER 

G4721E 

EOAAX 

A 

IS  PRIMARY  AMPLIFIER 

64721F 

EOAAL 

A 

19  LOX  GAGE 

G51652 

EDAAM 

i 

2C  LOX  PRESSURE  GAGE 

$51653 

EDAAN 

A 

21  PRESSURE  REOUCER 

6472IL 

EOAAP 

A 

22  LOX  REGULATOR 

6472IN 

EDAA3 

A 

23  REGULATOR  PANEL 

G4721Q 

EOAAR 

A 

29  INTERMEDIATE  OLOCX 

64721R 

EOAAS 

A 

25  UPPER  BLOCK 

647215 

cQAAT 

A 

26  MASTER  QUANTITY  AMPLIFIER 

GS1654 

EOAAU 

A 

27  SUPPLY  PRESS  INDICATOR 

651655 

EOAAV 

A 

28«AFT  COCKPIT  DISTRIBUTION 

G 

EDAB 

EDC 

EDA 

003555300 

G 

EDAB 

L 

29  LOX  QUANTITY  INDICATOR 

651851 

EOABA 

A 

36  LOX  VALVE 

64721A 

EDABH 

A 

37  COMPOSITE  DISCONNECT 

64721C 

EOABJ 

A 

36  LOX  REPEATER  AMPLIFIER 

64721E 

EOABK 

A 

39  PRIMARY  AMPLIFIER 

64721F 

COABL 

A 

90  LOX  GAGE 

351652 

EDABH 

1 

LOX  PRESSURt  G GE 

651653 

EDABN 

A 

92  PRESSURE  REDUCER 

G4721L 

EOABP 

A 

93  LOX  REGULATOR 

64721N 

EDABS 

A 

49  REGULATOR  PANEL 

647210 

EDABR 

A 

45  INTERMEDIATE  BLOCK 

G4721R 

EOABS 

A 

46  UPPER  BLOCK 

G472IS 

EOABT 

A 

t 


I 


I 


t 

i 

I 

l 

I 

l 

l 

l 

E 

E 

l 

I 

I 

r 

i 


r 

CVj 

uO 

cr* 

o. 


47  MASTER  QUANTITY  AMPLIFIER 

GS18S4 

EDAEU 

A 

48  SUPPLY  PRESSURE  INUICATOK 

GS185S 

EDABV 

A 

♦OXYGEN  SUPPLY  (LOX) 

G 

EDC 

L 

EOAA 

FAAAAAAAAA 

G 

EDC 

EDAB 

FAAAAAAAAA 

EDC 

EDA 

SmAAAAAAAA 

51  LOX  CONVERTER 

G47111 

EDCA 

A 

52  LOX  CONTAINER 

G47112 

EDCB 

A 

53  FILL-H/U  VENT  VALVE 

G47113 

EOCC 

A 

54  RELIEF  VALVE 

G47114 

EOCD 

A 

55  CHECK  VALVE 

G4711K 

EDCE 

A 

56  PRESS  OPEN/CLOSE  VALVE 

6471 16 

EDCF 

A 

57  CAPACITANCE  PROBE 

G47117 

EOCG 

A 

58  WARM-UP  PLATE 

G4711B 

EDCH 

A 

59  LOX  FILLER  VALVE 

G4711F 

EOCJ 

A 

60  PREAMPLIFIER 

G4711H 

EDCK 

A 

61  MOUNT 

G4711J 

EDCu 

A 

•EMERGENCY  SYSTEM 

G 

EDB 

EDBA 

ED 

K EDA 

00AAAAA00 

63 

G 

EDB 

EOBB 

64*F0WAK0  COCKPIT 

G 

EDBA 

L 

EOB 

OOAAAAAOO 

65  EMEKG  OXYGEN  CYLINDER 

G47221 

EDBAA 

A 

66  PRESSURE  GAGE 

G47222 

EDBAB 

A 

67  EMERGENCY  OXYGEN  REGULATOR 

G47223 

EDBAC 

A 

EMERGENCY  CONTROLLER 

G47224 

EDBAD 

A 

69  anti-suffocation  valve 

G47225 

EDBAE 

A 

70  CONTROL  valve 

G47226 

EDt'AF 

A 

71  RESET  LEVER 

G47227 

EDBAG 

A 

72*AFT  COCKPIT 

G 

EDBB 

L 

EDB 

00AAAAA00 

73  EMERGENCY  OXYGEN  CYLINDER 

G47221 

EOBBA 

A 

74  PRESSURE  GAGE 

G47222 

EDBBB 

A 

75  EMERGENCY  OXYGEN  REGULATOR 

G47223 

EDBBC 

A 

30  PRESS  SUIT  l jX  VALVE 

G47212 

EDABD 

A 

31  LOW  WARNIN'  LIGHT 

G47213 

EDABC 

A 

32  DILUTER  DEMAND  REGULATOR 

G47214 

EDABD 

A 

33  LOX  FLEXIBLE  HOSE 

G47215 

EDABE 

A 

34  LOWER  DISCONNECT  BLOCK 

G47216 

EDABF 

A 

35  LOWER  DISCONNECT 

647217 

EDABG 

A 

76  EMERGENCY  CONTROLLER 

G47224 

EDBfJD 

A 

77  ANTI-SUFFOCATION  VALVE 

G472E5 

EOBBE 

A 

78  CONTROL  VALVE 

G4722R 

EOBBF 

A 

79  KESET  LEVER 

G47227 

EOBBG 

A 

♦internal  LIGHTING 

H 

EE 

EEA 

E 

D 

022222220 

02 

H 

EE 

EEB 

03»FWU  COCKPIT  LIGHTING 

H 

EEA 

EEAA 

EE 

AAAAAAAAA 

04 

H 

EEA 

EEAB 

♦INTEGRAL  + INST  LIoHTS 

H 

EEAA 

EEC 

EEA 

555555555 

Ob  VERTICAL  CAUTION  PANEL 

H44111 

EEAAA 

A 

07  COCKPIT  CONTROL  PANEL 

H44112 

EEAAB 

A 

08  MASTER  CAUTION  LIG"T 

H44117 

EEAAC 

A 

09  CAUTION  TEST  CONTROL  UNIT 

H4411A 

EEAAD 

A 

10  WHEELS  WARNING 

H44UB 

EEAAE 

A 

11  CAUTION  LITE  RELAY  PANEL 

H44UC 

EEAAF 

A 

12  INDEXER  LITE  CONTROL  PANEL 

H4411D 

EEAAG 

A 

13  STANDBY  COMPASS  LIGHT 

H4411F 

EEAAH 

A 

14  INSTRU  PANEL  EDGE  LIGHT 

H4411G 

EEAAJ 

A 

15  RELAY  PANEL  TEST  LIGHTS 

H4411H 

EEAAK 

A 

16  MISSILE  STATUS  PANEL 

H4411J 

EEAAL 

A 

17  PILOT  EJECTION  LIGHT/SWITCHH4411L 

EEAAM 

A 

18  WARNING  LIGHT  RELAY  PANEL 

H4411P 

EE  KAN 

A 

19  MASTER  CAUTION  RESET  SWITCHH44UE 

EE/.AP 

A 

♦FLOOD  LIGHTS 

H 

EEAB 

EEC 

EEA 

555555555 

21  EMERGENCY  FLOOO  PANEL 

H44113 

EEABA 

A 

22  RED  CONTROL  FLOOD  LIGHT 

H44114 

EEAB8 

A 

23  RED  INST  FLOODLIGHT 

H44115 

EEABC 

A 

24  UTILITY  SPOT  LIGHT 

H44116 

EEABD 

A 

25  READ-FLOOD  LIGHT  ASSY 

H44118 

EEABE 

A 

26  COCKPIT  FLOODLIGHTS 

H4411M 

EEABF 

A 

27  COCKPIT  EMEHG  FLOODLIGHTS 

H4411N 

EEABG 

A 

28*AFT  COCKPIT  LIGHTING 

H 

EEB 

EEBA 

EE 

AAAAAAAAA 

29 

H 

EEB 

EEBB 

♦INTtGPAL  ♦ INST  LIGHTS 

H 

EEBA 

EEO 

EEB 

555555555 

31  COCKPIT  INST  LIGHT  PANEL 

H44121 

EEBAA 

A 

32  RADAR  SCREEN  WARN  LIGHT 

H44126 

EEBAB 

A 

33  EJECT  WARNING  LIGHT 

H44127 

EEBAC 

A 

34  WARNING  LIGHT  ASSY 

H44128 

EEBAD 

A 

35  TELELIGHT  AFT  PANEL 

H4412A 

EEBAE 

A 

36  VERT  CAUTION  PANEL 

H44111 

EEBAF 

A 

37  INST  PANEL  EDBE  LIGHT 

H4411G 

EEBAG 

A 

♦FLOOO  LIGHTS 

H 

EEBB 

EED 

EEB 

111111111 

39  RED  CONTROL  FLOODLIGHT 

H44114 

EEBBA 

A 

40  RED  INST  FLOODLIGHT 

H44115 

EEBBD 

A 

41  UTILITY  SPOT  LIGHT 

H44116 

EEBBC 

A 

E 


A -69 


> 

i 

i 

i 


\ 


it  neau-flooo  li*mt  hash* 

53  MKNNCt  FLOOOLISHT  H5511N 

55*LlSMTlN*  ULCCTION  H 

58  H 

5*  COCKPIT  LlSHTS  CONTROL  PNL  H55llt 
*T  LtSHTiN*  SELECTION  H 

H 


U COCKPIT  LlSHTS  CONTROL  PNCLH 5511* 
55ULECTR1CAL  PNR  OUT  ♦ CONTLH 


H 

51  M 

»t  H 

55  H 

55  M 

58  M 

58  H 

NO  X CR»R  PANIC  M5tl5< 

58  INTEORAL  LITES  AUT0TRANSF0RH5511* 
50  MININS  H55U* 

•ANTl'O  SYSTEM  I 

Ot  1 

1 

♦FRO  ANTt-0  SYSTEM  I 

I 

f »l)  ANTI'S  SUIT  19*111 

F«0  ANTI'S  VALVE  I5I5U 

FvO  COMPOSITE  DISCONNECT  151  uu 

P5U  S'SUIT  RELIEF  VALVE  15151* 

FnU  O-SUIT  EXHAUST  PONT  I515I* 

FRO  MANUAL  INFLATION  B0TT0NI5151* 
•AFT  ANTI'S  SYSTEM  1 

I 

AFT  ANTI'S  SUIT  10*111 

AFT  ANTI'S  VALVE  15151 I 

AFT  COMPOSITE  DISCONNECT  I51US 

AFT  S-SUIT  HEL1CF  VALVE  15151* 

ANT  S'SUIT  EXHAUST  PORT  15151* 

AFT  NANUL  INFLATION  MUTTON  15151* 

CANOPY  SEAL  0 

(It  0 

OS*FOMAHn  CANOPY  SEAL  0 

0 

0 

Oft  FILTER  05111* 

OT  CHECK  VALVE  05ltl* 

OR  PRESSURE  REOULATOR  05ltt* 

00  CANOPY  UAL  PLLLONS  051tl* 

10  FOMARO  CANOPY  SEAL  05111* 

ll*AFT  CANOPY  SEAL  0 

It  0 

13  0 

15  FILTER  051*1* 

15  CHECK  VALVE  051*1* 

16  PRESSURE  REOULATOR  05111* 

IT  CANOPY  UAL  IIELLCNS  05111* 

IS  AFT  CANOPY  SEAL  051*1* 


UMO 

A 

KMC 

etc 

ttt 

EEAA 

A 

tee 

L 

EE  AN 

tee 

ttA 

SAAAAAAAAA 

ttCA 

A 

no 

ttt 

ttBA 

tto 

L 

CEB* 

no 

UB 

tto* 

A 

tn 

KAB 

EEC 

ttt 

KAC 

no 

nt 

KAO 

n 

etc 

KBA 

cct 

KAt 

EEC 

KAS 

CEE 

KAH 

ttt 

L 

EEtA 

A 

EUR 

A 

EEEE 

A 

EF 

EFA 

E 

001111100 

EF 

L 

EF 

EFB 

EFA 

ECK 

EF 

005555500 

EFA 

L 

EFAA 

A 

EFAB 

A 

EAFB 

A 

EFAO 

A 

EFAE 

A 

EFAF 

A 

EF* 

ECK 

EF 

005555500 

EF* 

L 

EFBA 

A 

EFBB 

A 

CACB 

A 

EFBO 

A 

EFBE 

A 

EF8F 

A 

ES 

ESA 

C 

001**8100 

ES 

ESB 

ESA 

ECP 

ES 

OOAAAAAQO 

ESA 

L 

ESA 

JAHAO 

ESAA 

A 

ESAB 

A 

ESAC 

A 

ESAO 

A 

ESAE 

A 

EAR 

ECP 

ES 

OOAAAAAOO 

ESB 

jahaa 

ES* 

L 

ES*A 

A 

ESBB 

A 

ESBC 

A 

C6R0 

A 

CORE 

A 

I 


\ 


i 


A-70 


F.  K STERNAL  ENVIRONMENT  SECTION 


i 


\ 


it**  23  April 


EXTERNAL  ENVIRONMENT 


i 

C 


; 


i 


H 


n 


DPP 

cd  al  sFNsrrtvrrv 

titij 

WTO 

ALPHA 

IN  PIT 

FHNO 

IT 

FN  W IM456TA9 

EXTERNAL  ENVIRONMENT 

F 

FA 

•BYPASS  BELLMOUTM  PITOl  HT 

J 

FAA 

FAF 

F 

A 

06344456* 

J 

FAA 

KAH 

J29A1H 

FAAA 

A 

•AIRSPEED  PITOT  HEAT 

J 

FAB 

FAF 

F 

A 

076333370 

J 

FAB 

KAH 

J51I32 

FA8A 

A 

•feel  trim  pptbs  probe  ht 

J 

FAC 

FAF 

F 

A 

032111230 

J 

r.AC 

KAH 

JI4337 

FACA 

A 

•FEEL  trim  VENTURI  MtAt 

J 

FAO 

FAF 

f 

A 

032111230 

J 

FAO 

KAH 

JI4336 

FAO  A 

A 

•AO  A PROW  HE  At 

J 

FAC 

FAF 

r 

A 

065111360 

J 

FAE 

KM 

J36665 

FAEA 

A 

CONTROL-SENSORS  ANTI-ICE 

J 

FAF 

FAC 

FAA 

J 

FAF 

fab 

J 

FAF 

FAC 

J 

FAF 

FAD 

FAAAAAAAAA 

J 

FAF 

FAE 

FAAAAAAAAA 

FAF 

F 

A 

S777777777 

13  13  AMP  C/B-A/S  AND  FlcL  SYSJ4111* 

FAFA 

A 

1*  bAMP  C/B-BELLMOUTH 

J42152* 

FAFB 

A 

13  bAMP  C/H-AOA  PROBE  HEATER 

J421S2* 

FAFC 

A 

16  RELAY-BCLLMOUTh  PITOT  mtr 

J42111* 

FAFO 

A 

RMLG  SCISSORS  SWITCH 

J1314S 

ROAAAO 

A 

NOSE  GEAR  OWN  LIMIT  SWITCH  JI3143 

OAABAA 

A 

19  AOA  HCATFR  RELAY 

J42U1* 

FAF6 

A 

MOOt  SELECT 

J 

FAG 

KAH 

FAF 

AAAAAAAAA 

21 

J 

FAG 

L 

22  SWITCH-AIRSPEO  ano  feel  sysjsiisb 

FAGA 

A 

23*ENGlNf  ANTI-ICE 

J 

FAH 

FAJ 

F 

A 

022111210 

29 

J 

FAH 

KAH 

CONTmOL-ENGINE  anti-ice 

J 

FAJ 

FAL 

FAH 

AAAAAAAAA 

J 

FAJ 

fak 

AAAAAAAAA 

27  bAMP  C/B-ANTI-ICE 

J42151* 

FAJA 

A 

26  ANTI-ICE  VALVt 

J23AB700KFAJ6 

A 

29  ANT  1-ICE  VALVt 

J23AU10DLFAJC 

A 

J 

FAX 

FAJ 

H 

3555555S5 

31 

J 

FAX 

KAE 

32  5AMP  FUSE 

J23AB1** 

> FAKA 

A 

33  OIFF  PRESS  SWITCH 

J23AB2 

EAXB 

A 

34  CAUTION  LITE  CONTROL  ASSY 

J23AB1»»RFAKC 

A 

35  CAUTION  LITE  CONTROL  ASSY 

J23AB1**LFAK0 

A 

36  CAUTION  LITE 

J23AB1»»RFAKE 

A 

37  CAUTION  LITE 

J23AB1**LFAKF 

A 

MOOt  SELECT 

J 

fal 

L 

FAJ 

39  ANTI-ICE  SWITCH 

J23AB1»« 

> FALA 

A 

♦taai  lighting 

K 

F8A 

FBG 

F 

D 

100000001 

TAXI  LIGHT 

K44225 

FBAA 

A 

• ifr  probe  lighting 

K 

FBB 

FB6 

F 

0 

000505000 

IFH  PROUt  LIGHT 

K44226 

FBBA 

A 

•APPROACH  LIGHTING 

K 

rac 

FBG 

F 

0 

000000010 

APPROACH  LIGHTS 

K44227 

FBCA 

A 

•FUSELA6E  LIGHTING 

K 

FBO 

FB6 

F 

0 

lltUllU 

FUSELAGE  LIGHTS 

K44220 

FBOA 

A 

UPPER  LIGHT 

K44221 

FBOB 

A 

LOWER  LIGHT 

K44222 

LFBOC 

A 

LOWER  LIGHT 

K44222 

RFBDC 

A 

♦POSITION  JOIN-UP  LIGHTS 

K 

FBE 

FBG 

F 

0 

112222211 

WING-TIP  JOIN  UP  LIGHTS 

K44231 

LFBEA 

A 

WING-TIP  POSITION  LIGHTS 

K44232 

LFBEB 

A 

WING-TIP  JOIN-UP  LIGHTS 

K44231 

RFBEC 

A 

WING-TIP  JOIN-UP  LIGHTS 

K44232 

R-REO 

A 

TAIL  LIGHT 

K44223 

FBEE 

A 

♦ANTI-COLLISION  LIGHTING 

K 

FBF 

FBG 

F 

0 

011111110 

ANTI-COLLISION  LIGHTS 

K44224 

FBFA 

A 

POWtR  DISTRIBUTION 

K 

FbS 

FflH 

FBA 

FAAAAAAAAA 

K 

FBG 

FBB 

FAAAAAAAAA 

K 

FBG 

FBC 

FAAAAAAAAA 

K 

FBG 

FBO 

FAAAAAAAAA 

K 

FBG 

FBC 

FAAAAAAAAA 

K 

FBG 

fbf 

FAAAAAAAAA 

FBG 

F 

smmm 

APPROACH  LIGHT  RELAY 

K421 12* 

FBOA 

A 

WING  TIP  LION!  RELAY 

K42112* 

FB6B 

A 

ANTI-COLLISION  LIGHT  RELAY 

K42112* 

FBGC 

A 

FLASHER  RELAY-ANTI  COLLISN 

l KY2112* 

FBGO 

A 

FLASHER  RELAY-JOIN  UP  L16HTK42U2* 

FBSE 

A 

EXTERIOR  LIGHTS  FLASLCR 

K44213 

FBGF 

A 

A -75 


APPROACH  LtOHT  DIM  RCUV 
pilot  SCLCCTION/CQNTML 


TAXI  LIU  MITCH 
19  AMP  TAXI  LIU  CUT  BRKR 
IFR  PROOC  LIU  MITCH 


KUlU* 

X 

K 

K 

K 

X 

KMUT 

KHU* 

KHIH 


POH 

POM 

POH 

POM 

POH 

POHA 


IPX  PROOC  LIU  01M/BRT  CTRLKMU* 

9 AMP  IPR  PROOC  CXT  ORKR  KM1II* 
HIM*  LIUS  MITCH  K0013* 

TAIL  LIU  MITCH  KOOtt* 

WIN*  LIU  9IM  CXT  ORKR  KOtlBt* 

39  VINO  LIU  OMT  CXT  SRXR  KOtlSt* 

M CXURIOR  LIUS  MASTER  M KOMIS 
3T  SUAUT/PLASH  SW-CXT  LIUS  KOMI* 
30  PUSCLO  LIUS  ON/OPP  SWITCH  ««U» 
30  FUSEL*  L1US-01M/RRT  SW  KMU* 
•0  FUSEL*  LIUS  PUSH  SWITCH  KOOlt* 
*1  9 AMP  MASTER  Sr  CRT  ORKR  KOtlSt* 
«t  ANT  l “COLL  LITES  CRT  ORKR  KOOtt* 
H9SC  WAR  OWN  LIMIT  SW  K13103 

R MAIN  WAR  OWN  LIMIT  SW  KISlOt 
L MAIN  WAR  OWN  LIMIT  SW  KISlOt 
LMAIN  WAR  SCISSORS  SW  K13U9 
HOOK  OWN  LIMIT  SWITCH  K13S3W 

OB  HOOK  BYPASS  SWITCH  K1351* 

FLAP  LIMIT  SWITCH  KI099F 

FLAP  FLASHER  RELAY  KOtllt* 

9 AMP  CRT  ORKR  LIU  KOtlSt* 

9 AMP  CKT  BRKR-A  LITE  RCLAVROtlSt* 
FLAP-UP  'LASHER  K1093* 

9 AMP  CKT  BRKH-FLAP  FLASHERKOtlBt* 
RAIN  REMOVAL/CAHOPY  OCFO*  ' 


roHC 

POHO 

POME 

POMP 


FOHH 

POHJ 

PBHR 

FBHL 

POHM 

POHN 

POMP 

POH* 

PBHR 


03  RAIN  REMOVAL  NOZZLE 
DISTRIBUTION 
09  0RA1N  VALVE 
0*  PRIMARY  HEAT  EXCHANWR 
07  OUCT 
CONTROL 

09 

10  RAIN  REMOVAL  VALVE 

11  BYPASS  VALVE 
REOULATION 

13 


L 
L 

L01313 
L 

L0131* 
LOlltO 
L0131* 
L 
L 

L0131B 
LOl 316 
L 
L 
L 

10  PRESS  RE*ULATR/SHUT-OPF  VLVL0131* 
MOOt  SELECT  L 

16  RAIN  REMOVAL  SWITCH 

17  SAMP  CIRCUIT  BREAKER 
OVERHEAT  SCNSIN* 

tO  SAMP  CIRCUIT  BREAKER 
TEMP  SENSIN6  AMPLIFIER 
22  TEMP  SENSOR 

OVERHEAT  WARNlN* 
to 

25  SAMP  CIRCUIT  BREAKER 

26  TEST  RELAY 
57  PANEL  CAUTION  LITE 


RDAAAAC 

LOAAAAC 

LOABAO* 

AACEC 

PBJP 

COOOH 

PBJH 

PBJK 

FBJL 

PBJH 

PBJN 

PCA 

PCA 

PCAA 

PCS 

FCBA 

EAA*C 

pcac 

PCC 

FCC 

FCCA 

FCCB 

FCO 

FCO 

FCO 

FCOA 

FCE 


RAO 

XAP 

KW 


FCB 

CAD 

FCC 


PCD 

KBC 


FCE 

BAM 

KW 


L01J1A 

FCCA 

L02132* 

FCEB 

L 

PCF 

FCA 

L 

FCF 

KAC 

LOtlSt* 

FCPA 

L0131* 

FCFB 

LOl 311 

FCFC 

L 

FCB 

FCF 

L 

^C* 

KAE 

L02152* 

FCBA 

L02111* 

FC*B 

L0131* 

FC*C 

PO* 


P 

PCP 

PCA 


FCB 


FCC 


FCO 


FCB 


H 


A 


A 

A 

A 

A 

A 

A 

A 

A 

A 

t 

A 

A 

A 

A 

A 

5 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

D*  111111151 

AAAAAAAAA 

A 

AAAAAAAAA 

A 

A 

A 


A 

A 


A 

A 

A 

B AAAAAAAAA 


A 

A 

A 

011111110 


A 

A 

A 


A-76 


MISSION  SUPPORT 


|)KP 

CD  AL  SENSITIVITY 

TIT  1.1 

wur 

ALPHA 

INPUT 

FUNC 

FC 

FN  W 127458789 

•MISSION  SUPPORT 

M 

6 

GA 

002S55SS0 

00 

M 

• 

GB 

00 

M 

• 

6C 

00 

M 

8 

GO 

COM/IDENTIF/NAVIGAT ION 

M 

«A 

GAA 

G 

E 

02 

M 

6A 

GAB 

03 

M 

GA 

6AC 

owwcommunication 

M 

OAA 

6AAA 

GA 

025555510 

OS 

N 

•AA 

GAAB 

06 

M 

GAA 

OAAC 

M 

«AA 

EBG 

M 

GAA 

EBR 

M 

GAA 

EBS 

* 

6AA 

EBT 

09  RAU  HCV-TRNS  RT-793/ASO 

M6319*»* 

6AAAB 

A 

16  UHF  CONN  ANTENNAS 

M6S12N 

6AAAJ 

A 
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KAC 
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57  TANK  NO  1 REF  CONOENSOR 

R5184W 

HAOBA 

A 

PRIMARY  LOX  QUANTITY  I NO 

R 

HOAA 

HOAO 

HOAB 

R 

HOAA 

HOAF 

R 

HOAA 

H 

OOAAAAAOO 

60  LOX  QUANTITY  INOICATOR 

R51S51 

HOAAA 

A 

REPEATER  LOX  QUANTITY  IND 

R 

HDAC 

HOAB 

H 

00AAAAA00 

R 

HOAC 

HOAD 

63  LOX  QUANTITY  INDICATOR 

K51851 

HOACA 

A 

PRIMARY  AMPLIFICATION 

R 

HOAD 

HOAE 

HOAA 

R 

HOAD 

HOAG 

HOAC 

65 

R 

HOAO 

KAA 

66  QUANTITY  AMPLIFIER 

R4721F 

HO  ADA 

A 

REPtATER  AMPLIFICATION 

R 

HOAB 

HOAA 

HOAC 

60 

R 

HOAB 

KAA 

69  QUANTITY  AMPLIFIER 

R4721E 

HOABA 

A 

LOX  UUANTITY  SENSIN6 

R 

HOAE 

HOAO 

71  QUANTITY  PROBE 

R47X17 

HOAEA 

A 

LOX  LOW  WARNIN6 

R 

HOAF 

HOAA 

H 

002222200 

72 

R 

HOAF 

KAE 

73  LOX  LOW  WARNING  LIGHT 

R47213 

HDAFA 

1 

74  MASTER  CAUTION  TEST  RELAY 

R4711W 

HOAFB 

1 

75  MASTER  CAUTION  TEST  SWITCH 

R4711» 

HO  AFC 

1 

LOX  UUANTITY  SYSTEM  TEST 

R 

HOAG 

L 

HOAD 

SYSTEM  TEST  SWITCH 

R5185W 

H0A6A 

1 

FLIGHT  INSTRUMENTATION 

HB 

HBA 

H 

HB 

HBC 

HB 

HBE 

HB 

HBK 

HB 

HBF 

HB 

HBG 

HB 

HBJ 

♦STATISTICAL  ACCEL  DISPLAY 

S51112 

HBA 

HBB 

HB 

F 

000111100 

CONTROL 

S 

HBB 

KBE 

HBA 

AAAAAAAAA 

03 

S 

HBB 

KBB 

04  TRANSDUCER 

SSI 142 

HBBA 

A 

05  POWER  RELAY 

S5114W 

HBBB 

A 

06  RML6  SCISSOR  SWITCH 

S13145 

RDABABQ 

A 

07  NLG  LIMIT  SWITCH 

S13143 

DAABAA 

A 

08»ATTITUDE  DISPLAY 

S 

HBC 

HBO 

HB 

C 

045555560 

09  AOA  INOICATOR 

S56861 

HBCA 

A 

10  ATTITUDE  DIRECTOR  INDICATORS73124 

HBCB 

A 

11  STANDBY  ATTITUDE  INOICATOR 

S5U1F 

HBCC 

A 

12  REMOTE  ATTITUDE  INOICATOR 

S5111C 

AHBCD 

A 

CONTROL 

S 

HBD 

KAH 

HBC 

AAAAAAAAA 

14 

S 

HBD 

KAC 

15 

S 

HBO 

KBE 

16  GYRO  CUT-OUT  SWITCH 

S5111W 

HBDA 

A 

17  EMER  POWER  RELAY 

S5111W 

HBDB 

A 

♦AIRSPEEO  DISPLAY 

S 

HBE 

CF 

HB 

E 

0A11111A0 

19 

S 

HBE 

HBL 

20  TRUE  AIRSPEED  INDICATOR 

S51114 

FHBEA 

A 

21  TRUE  AIRSPEED  INDICATOR 

S51114 

AHBEB 

A 

22  A/S  ANO  MACH  NO.  INDICATOR 

S51113 

FHBEC 

A 

23  A/S  ANO  MACH  NO.  INDICATOR 

S51113 

AHBED 

A 

NAV  AIDS  OISPLAY 

S 

HBK 

GAC 

HB 

E 

002555550 

25  STANDBY  COMPASS 

551212 

HBKA 

A 

26  CLOCK 

S51211 

HBKB 

A 

27  CLOCK 

S51211 

FHBKC 

A 

20  BOH I 

S511W4 

AHBKO 

A 

29  HORIZ  SITUATION  INDICATOR 

S511*» 

FHBKE 

A 

30WBAKOMETRIC  ALTITUDE  DISPLAYS 

HBF 

CF 

HB 

E 

011111220 

31  ALTIMETER 

S51111 

FHBFA 

A 

32  ALTIMETER 

SS1111 

AHBFB 

A 

33  VERTICAL  VELOCITY  INDICATORS51115 

HBFC 

A 

34WRADAK  ALTITUDE  DISPLAY 

S 

HBG 

HBH 

HB 

E 

011111220 

S 

HBG 

KBB 

HBJ 

011111220 

36  HEIGHT  INDICATOR 

S72362 

HBGA 

A 

♦LOW  ALTITUDE  WARNING 

S 

HBJ 

KBB 

HB 

E 

011111220 

S 

HBJ 

HBG 

LIGHT 

S72362* 

HBJA 

A 

CONTROL 

S 

HBH 

KAA 

HBG 

AAAAAAAAA 

34  5 AMP  CKT  BREAKER 

S421SW 

HBHA 

A 

40  S AMP  CKT  BREAKER 

S4215* 

HBHB 

A 

PITOT  PRESSURE 

S 

HBL 

HBE 

0A111UA0 

42  PITOT/STATIC  TUBE 

S51136 

HBLA 

A 
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Section  J 


Title:  Fwnctienel  Diafra* 

STRUCTURAL  COi^TAINMERT  SECTION 


r«*.  data 

HAVAXK  01-2*5 TO-2-2.2  15  Jun  1968 


HAVAIR  01-245TOB-1 


STRUCTURAL  CONTAINMENT 


DEP 

CD  AL  SENSITIVITY 

TITLE 

wuc 

ALPHA 

INPUT 

FUNC 

FC  FN  W 12  3 4 58711 

structural  containment 

J 

JAA 

J 

JBA 

J 

JCA 

01  FUSCLAOC  GROUP 

V 

JAA 

JAB 

J 

AAAAAAAAA 

AFT  FUSELAOE 

V 

JAO 

JAC 

JAA 

AAAAAAAAA 

03 

V 

JAB 

JAO 

06 

V 

JAB 

JAC 

TAIL  CONE  ASSEMBLY 

V 

JAC 

JAB 

AAAAAAAAA 

ACCESS  DOORS 

V 

JAD 

JAB 

011111110 

CENTER  FUSELAOE 

V 

JAC 

JAF 

JAB 

00 

V 

JAC 

JAO 

08 

V 

JAC 

JAH 

CNOINE  INTAKE  DUCTS 

V 

JAF 

JAC 

ACCESS  DOORS 

V 

JA8 

JAC 

011111110 

FORMARD  FUSELAOE 

V 

JAH 

JAJ 

JAC 

12 

V 

JAM 

JAK 

J 

12 

V 

JAH 

JAL 

V 

JAH 

JAHA 

MINOSHICLD  assembly 

V 

JAJ 

JAH 

1*  CANOPY 

V1UB600  JAv'A 

A 

IS  SIOC  PANELS 

V1U1610RJAJB 

A 

16  SIOC  PANELS 

V1U1620LJAJC 

A 

ACCESS  OOORS 

V 

JAK 

JAH 

011111110 

18  OR OOP  ONE 

V11120 

JAKA 

A 

OR  OOP  TOO 

V11130 

JAKB 

A 

RAOOMF 

V 

JAL 

JAH 

022222220 

•CANOPIES  CLOSED 

V 

JAHA 

JAHAA 

JAH 

039999930 

V 

JAHA 

JAHAB 

EA 

APT  CANOPY  CLOSED 

V 

JAHAA 

JAHC 

JAHA 

5% 

V 

JAHAA 

JAHB 

55  LATCH 

V123A2 

JAHAAA 

A 

56  RELEASE 

V123A3 

JAHAAB 

A 

57  CABLE  MECHANISM 

V123A6 

JAHAAC 

A 

58  BELLCRANK 

V123AS 

JAHAAD 

A 

59  BUN6EE/SPRIN6 

V123A6 

JAHAAC 

A 

60  LINK/ ARM 

V123A7 

JAHAAF 

A 

FRO  CANOPY  CLOSED 

V 

JAHAB 

JAHC 

JAHA 

AAAAAAAAA 

62 

V 

JAHAB 

JAHB 

63  LATCH 

V123A2 

JAHABA 

A 

66  RELEASE 

V123A3 

JAAABB 

A 

65  CABLE  MECHANISM 

V123A6 

JAHABC 

A 

66  BELLCRANK 

V123A5 

JAHABD 

A 

67  BUN6EE/SPRIN6 

V123A6 

JAHABC 

A 

68  LINK/ARM 

V123A7 

JAHABF 

A 

HI  PRESS  AIR  RE6  AND  OIST 

V 

JAHC 

K6A 

JAHAA 

FAAAAAAAAA 

V 

JAHC 

JAHAB 

JAHC 

JAHA 

71  restrictor  valve 

V12311 

JAHC  A 

A 

72  SELECTOR  VALVE 

VI2312 

JAHCB 

A 

73  RELIEF  VALVE 

V12313 

JAHCC 

A 

76  MANIFOLD 

V12316 

JAHCO 

A 

75  RETRACT  CYLINDER 

V12315 

JAHCC 

A 

76  PANEL  RELEASE  CYLINOER 

V12316 

JAHCF 

A 

77  STICK  RELEASE  CYLINOER 

V12317 

JAHCS 

A 

78  PRESSURE  OPERATING  VALVE 

V12318 

JAHCH 

A 

79  SHUTTLE  VALVE 

V1231A 

JAHCJ 

A 

80  DOUBLE  CHECK  VALVE 

V1231C 

JAHCK 

A 

81  REGULATOR 

V1231D 

JAHCL 

A 

CANOPY  ACTUATION 

V 

JAH8 

L 

JAHAA 

V 

JAHB 

KAE 

JAHAB 

FAAAAAAAAA 

JAH6 

JAHA 

SAAAAAAAAA 

MING  GROUP 

V 

JBA 

JBB 

J 

AAAAAAAAA 

MING  TIP 

V 

JBB 

JBC 

JBA 

0SS5555S0 

OUTER  MING 

V 

JBC 

JBD 

JBA 

06 

M 

JBC 

JBC 

ACCESS  PANCLS/DOORS 

V 

JBD 

JBC 

011111110 

CENTER  MIN-3 

V 

JBE 

JBF 

JBA 

AAAAAAAAA 

ACCESS  PANELS/DOORS 

V 

JBF 

JBE 

011111110 

01»TAIL  GROUP 

X 

JCA 

JCB 

J 

AAAAAAAAA 

STAB1LAT0R 

X 

JCB 

JCA 

AAAAAAAAA 

VERTICAL  FIN 

X 

JCC 

JCD 

JCA 

AAAAAAAAA 

RUDDER 

X 

JCD 

JCC 

AAAAAAAAA 
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c. 


UTU-rriKii 


t)KP  CD  AL 


TITI.F 

WUC 

ALI’ltA 

INPUT 

KUNC  FC 

FN 

UTILITIES 

A 

RA 

RAA 

AC  POMEA  CONTROL 

V 

RAM 

ARAB 

T 

RAM 

LA  AS 

RAL 

T 

RAM 

RAC 

V 

RAM 

RAR 

V 

RAM 

RAJ 

t 

RAM 

RAF 

T 

RAM 

RBF 

Y 

RAM 

RBS 

Y 

RAM 

RAH 

Y 

RAM 

RHO 

Y 

RAN 

FRAN 

Y 

RAM 

LRAN 

AC  POW.R  CONTROL 

RAM 

AACE 

RHC 

RAM 

ABAO 

RHC 

RAM 

ABBC 

HC 

RAM 

B 

RHC 

RAM 

CB 

RHC 

RAM 

CC 

HC 

RAM 

CA 

RHC 

RAM 

OAE 

RHC 

RAM 

EA 

RHC 

RAM 

CB 

RHC 

RAM 

EE 

RHC 

RAM 

fao 

RHC 

RAM 

fbh 

RHC 

RAM 

FCC 

RHC 

RAM 

OAA 

RHC 

RAM 

GAB 

RHC 

RAM 

GAC 

RHC 

RAM 

HA 

RHC 

RAM 

HU 

RHC 

0»  AC  HOMER  CONTHOL  UOX 

T42UB 

RAMA 

OT  GENERATOR  CONTROL  PANEL 

Y42IIT 

RAMb 

RIGHT  MAIN  US  VAC  OIStHIB 

Y 

RAA 

RAM 

HBH 

RAA 

R 

Y 

RAA 

HOAD 

Y 

RAA 

HOAB 

Y 

RAA 

OACAE 

Y 

RAA 

FBH 

Y 

RAA 

EBPO 

Y 

RAA 

EAAD 

Y 

RAA 

CAAB 

Y 

RAA 

EAAC 

RAA 

CA 

Y 

RAA 

iibBA 

Y 

RAA 

BBP 

Y 

RAA 

BOC 

Y 

RAA 

CBX 

Y 

RAA 

LCCF 

RAA 

RCCF 

Y 

RAA 

BOMB 

RAA 

CC 

AC  bUS 

Y421IH 

RAAA 

FBH 

HIOMT  MAIN  2AVAC  OISTRIB 

Y 

RAB 

RAL 

RAB 

R 

Y 

RAB 

CEE 

Y 

RAB 

•ACAE 

Y 

RAB 

CBX 

AC  BUS 

Y42I2H 

RABA 

CSStNUAL  USVAC  DISTMIU 

Y 

RAC 

RAM 

RBAEC 

ESSENTIAL  USVAf  01STRIB 

Y 

RAC 

RAM 

LBAEC 

RAC 

B 

RAC 

R 

Y 

RAC 

RHA 

OACAE 

Y 

RAC 

HABA 

Y 

RAC 

OABC 

Y 

RAC 

CEE 

Y 

RAC 

HAOO 

Y 

RAC 

HAOE 

RAC 

HAOC 

Y 

RAC 

H60 

Y 

RAC 

BOB 

Y 

RAC 

HACB 

AC  BUS 

Y4212H 

KACA 

EEC 

ESSENTIAL  2BVAC  OtSTHlU 

Y 

RAD 

RAR 

RAD 

R 

Y 

RAD 

RAJ 

OACAE 

Y 

RAO 

BBE 

Y 

RAO 

RCC 

Y 

RAD 

ROC 

A -99 

BF.NgmVtTY 
W I254  00T** 
AAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

jUUMW 

&IIUUUI 

SIUHHM 

MIHttlU 

SlltiMUl 

saiuuui 

sueuuit 

SABASaeSAS 

saaaaaaaaa 

uauuui 

saaaaaaaaa 

saaaaaaaaa 

saaaaaaasa 

saaaaaaaaa 

saaaaaaaaa 

saaaaaaaaa 

saaaaaaaaa 

saaaaaaaaa 

sssasaaaas 

A 

A 

AAAAAAAAA 

AAAAAAAAA 

FAAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

SAAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AArtAAAAAA 

FAAAAAAAAA 

SAAAAAAAAA 

A 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAaAAAA 

„«AAAAAAA 

A 

FAAAAAAAAA 

FAAAAAAAAA 

SOOAAAAAOO 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

FAAAAAAAAA 

FAAAAAAAAA 

SAAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

A 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 

AAAAAAAAA 


?95?Q 


V 

KAO 

BOAOC 

AAAAAAAM 

V 

KAO 

LOAOC 

AAAAAAAAA 

V 

KAO 

KOF 

Y 

KAO 

BOCO 

AAAAAAAAA 

Y 

KAO 

LOCO 

AAAAAAAAA 

Y 

KAO 

COM 

AAAAAAAAA 

Y 

KAO 

LCCJ 

AAAAAAAAA 

Y 

KAO 

BCCJ 

ac  bus 

YDIMH 

KAOA 

COOJ 

A 

CSSCNUAl  MVOC  OtSYBlB 

Y 

KOA 

KM 

KOA 

K 

Y 

KOA 

BBADO 

Y 

KOA 

LOAM 

FAAAAAAAAA 

Y 

KOA 

KOO 

bbaoa 

AAAAAAAAA 

Y 

KOA 

KOO 

LOAOA 

AAAAAAAAA 

Y 

KOA 

CCH 

AAAAAAAAA 

Y 

KOA 

CAO 

AAAAAAAAA 

Y 

KOA 

KAN 

AAAAAAAAA 

Y 

KOA 

HACO 

AAAAAAAAA 

Y 

KOA 

HAOF 

AAAAAAAAA 

Y 

KOA 

OACAC 

AAAAAAAAA 

Y 

KOA 

OAOC 

AAAAAAAAA 

Y 

KOA 

OAAO 

AAAAAAAAA 

Y 

KOA 

ccc 

AAAAAAAAA 

Y 

KOA 

LMA 

FAAAAAAAAA 

Y 

KOA 

ABBA 

Y 

KOA 

MN 

AAAAAAAAA 

Y 

KOA 

MF 

AAAAAAAAA 

Y 

KOA 

OOP 

AAAAAAAAA 

DC  DUS 

VADIM 

KOAA 

A 

BIOHT  MAIN  MVDC  OISTNIB 

Y 

KM 

Kir 

BON 

Y 

KOO 

KBO 

BBC 

FAAAAAAAAA 

Y 

KOO 

COBC 

AAAAAAAAA 

Y 

KM 

CBPO 

AAAAAAAAA 

Y 

KOO 

CBAC 

AAAAAAAAA 

Y 

KOO 

COBB 

AAAAAAAAA 

Y 

KM 

CAAC 

AAAAAAAAA 

Y 

KM 

CAAB 

FAAAAAAAAA 

Y 

KM 

CAAF 

FAAAAAAAAA 

Y 

KOO 

CAAK 

FAAAAAAAAA 

Y 

KOO 

CAAD 

AAAAAAAAA 

Y 

KM 

CAAJ 

FAAAAAAAAA 

Y 

KOO 

DAC 

AAAAAAAAA 

Y 

KOO 

FAC 

AAAAAAAAA 

¥ 

KOO 

OAAO 

AAAAAAAAA 

Y 

KM 

OACAC 

AAAAAAAAA 

Y 

KO§ 

HOD 

AAAAAAAAA 

Y 

KBS 

HBO 

AAAAAAAAA 

Y 

KBS 

HSJ 

FAAAAAAAAA 

Y 

KB® 

CBF 

AAAAAAAAA 

Y 

KOO 

ABAO 

AAAAAAAAA 

Y 

KOO 

BOCF 

AAAAAAAAA 

Y 

KM 

LBCF 

AAAAAAAAA 

Y 

KOO 

GOOD 

AAAAAAAAA 

DC  BUS 

VU1M 

KMA 

A 

ABMAMCNT  MVOC  OI&TRIUUTIONY 

KBC 

KBF 

OACAC 

AAAAAAAAA 

KOC 

K 

Y 

KOC 

KBS 

DC  DUS 

YAHOO 

KBCA 

A 

HAOAK  MVOC  DISTRIBUTION 

Y 

KBD 

KBF 

OACAC 

AAAAAAAAA 

KBD 

K 

AAAAAAAAA 

Y 

KBD 

KUO 

KBO 

AAAAAAAAA 

DC  DUS 

VASIOU 

KBDA 

A 

LEFT  MAIN  MVOC  OlSTKltt 

Y 

KOC 

KBO 

KBO 

AAAAAAAAA 

KOC 

K 

AAAAAAAAA 

Y 

kse 

KBF 

NOD 

AAAAAAAAA 

Y 

KBC 

MOB 

AAAAAAAAA 

Y 

KAK 

OACAC 

AAAAAAAAA 

Y 

KOC 

FBH 

AAAAAAAAA 

Y 

KBC 

rcc 

AAAAAAAAA 

Y 

KBC 

BBC 

AAAAAAAAA 

Y 

KBC 

BOBO 

FAAAAAAAAA 

Y 

KBC 

BOOB 

FAAAAAAAAA 

Y 

KBC 

BORA 

FAAAAAAAAA 

Y 

KBC 

KOO 

AAAAAAAAA 

Y 

KBC 

KOO 

FAAAAAAAAA 

Y 

KBC 

AACC 

AAAAAAAAA 

Y 

KBC 

ABUC 

AAAAAAAAA 

Y 

KBC 

BOAB 

AAAAAAAAA 

Y 

KBC 

CAC 

AAAAAAAAA 

UC  HUS 

YAHOO 

KBCA 

A 

A-ICO 


LEFT  MAIN  2GVAC  OISTSlb 

Y 

KAF 

KAJ 

FBH 

AAAAAAAAA 

KAF 

K 

/UUMUUUAA 

Y 

KAF 

KAK 

AC  bus 

Y4212H 

KAFA 

A 

LEFT  MAIN  14VAC  OISTRIB 

Y 

KAG 

KAJ 

EEE 

AAAAAAAAA 

KAG 

K 

AAAAAAAAA 

Y 

KAG 

KAK 

KAR 

AAAAAAAAA 

AC  bUS 

Y4212H 

KAGA 

A 

MARKING  14/28VAC  OISTRIB 

Y 

KAE 

KAR 

AACE 

KAE 

K 

Y 

KAE 

RBCH 

AAAAAAAAA 

Y 

KAE 

LBCH 

AAAAAAAAA 

Y 

KAE 

COOJ 

AAAAAAAAA 

Y 

KAE 

RREE 

AAAAAAAAA 

Y 

KAE 

LBEE 

AAAAAAAAA 

Y 

KAE 

ABOF 

AAAAAAAAA 

KAE 

LCEJ 

FAAAAAAAAA 

KAE 

RCEJ 

FAAAAAAAAA 

Y 

KAE 

RBEB 

AAAAAAAAA 

Y 

KAE 

LBEB 

AAAAAAAAA 

Y 

KAE 

KFA 

AAAAAAAAA 

Y 

KAE 

BBP 

FAAAAAAAAA 

Y 

KAE 

BBR 

AAAAAAAAA 

Y 

KAE 

BBK 

AAAAAAAAA 

Y 

KAE 

B6BC 

AAAAAAAAA 

Y 

KAE 

EBPD 

AAAAAAAAA 

Y 

KAE 

EBPC 

FAAAAAAAAA 

Y 

KAE 

6ACAE 

AAAAAAAAA 

Y 

KAE 

EEE 

AAAAAAAAA 

Y 

KAE 

FAK 

AAAAAAAAA 

Y 

KAE 

FC6 

AAAAAAAAA 

Y 

KAE 

HOAF 

AAAAAAAAA 

Y 

KAE 

JAHB 

KAE 

CEK 

AC  BUS 

Y42I2H 

KAEA 

A 

LIGHT  DIMING  CONTROL 

Y 

KAR 

KBA 

KAE 

AAAAAAAAA 

Y 

KAR 

KAG 

LIGHT  CONTROL  PANEL 

Y44112 

KARA 

A 

LEFT  AMIN  115VAC  OISTRIB 

Y 

KAH 

KAM 

HBD 

AAAAAAAAA 

KAH 

K 

AAAAAAAAA 

Y 

KAH 

EEE 

AAAAAAAAA 

Y 

KAH 

fah 

FAAAAAAAAA 

Y 

KAH 

FAG 

AAAAAAAAA 

Y 

KAH 

FAD 

FAAAAAAAAA 

Y 

KAH 

FAB 

FAAAAAAAAA 

Y 

KAH 

FAC 

FAAAAAAAAA 

Y 

KAH 

faa 

FAAAAAAAAA 

Y 

KAH 

SACAE 

AAAAAAAAA 

Y 

KAH 

BBB 

AAAAAAAAA 

Y 

KAH 

BBC 

FAAAAAAAmA 

Y 

KAH 

ABAF 

AAAAAAAAA 

Y 

KAH 

RBARC 

AAAAAAAAA 

Y 

KAH 

LBARC 

AAAAAAAAA 

AC  BUS 

Y4212H 

KAMA 

A 

AC  POKER  CONVERSION 

KBF 

KM 

SAAAAAAAAA 

AC  POKER  CONVERSION 

V 

KBF 

KAM 

KBA 

FAAAAAAAAA 

Y 

KBF 

KHA 

KBB 

Y 

KBF 

KBC 

FAAAAAAAAA 

Y 

KBF 

KBD 

FAAAAAAAAA 

Y 

KBF 

KBE 

FAAAAAAAAA 

TRANSFORMER  RECTIVIER 

Y42I31 

KBF  A 

A 

AC  POKER  CONVERSION 

Y 

KBG 

KAM 

KBA 

FAAAAAAAAA 

Y 

KB6 

KHA 

KBB 

FAAAAAAAAA 

Y 

KBS 

KBC 

FAAAAAAAAA 

Y 

KBG 

KRO 

FAAAAAAAAA 

Y 

KBG 

KBE 

FAAAAAAAAA 

KBG 

KM 

SAAAAAAAAA 

TRANSFORMER  RECTIFIER 

Y42131 

KBGA 

A 

AC  POKER  REDUCTION 

Y 

KAK 

KAM 

KAO 

FAAAAAAAAA 

Y 

KAK 

KHA 

KAF 

FAAAAAAAAA 

Y 

KAK 

KAG 

FAAAAAAAAA 

KAK 

KN 

SAAAAAAAAA 

28VAC  AUTO  TRANSFORMER 

Y4212D 

KAKA 

A 

POKER  REDUCTION 

KAL 

KAM 

KAB 

AAAAAAAAA 

KAL 

K 

AAAAAAAAA 

AC  POKER  REDUCTION 

Y 

KAJ 

KAM 

KAO 

FAAAAAAAAA 

Y 

KAJ 

KHA 

KAF 

FAAAAAAAAA 

Y 

KAJ 

KAG 

FAAAAAAAAA 

KAJ 

KN 

■ AAAAAAAA 

28VAC  AUTO  TRANSFORMER 

Y4212D 

KAJA 

A 

BUS  TIE  OPEN  INDICATION 

Y 

KAP 

KAM 

H 

otmmo 

?95?n 


s 

KCA 

LCCB 

F555553555 

0*  MANIFOLD 

Z4S11A 

KCA 

KCAA 

LCCA 

SAAAJUUUAA 

A 

OS  F1LTCR.  STABILATOR 

Z4911C 

KCAB 

9 

06  FILTER .SPOILER  ♦ AILERON  LH24S11C 

KCAC 

9 

07  MAN1F0L0  CHECK  VALVE 

2451 1* 

KCAD 

A 

OS  STABILATOR  CHECK  VALVE 

Z4511* 

KCAC 

A 

SYSTEM  PRESSURIZATION 

Z 

KCB 

KCD 

KCA 

AAAAAAAAA 

Z 

KCB 

BAK 

KCC 

2 

KCB 

KFA 

2 

KCD 

KCD 

IS  HYDRAULIC  PUMP 

2*5112 

KCBA 

A 

19  ACCUMULATOR 

2*5115 

KC6B 

A 

l*  ACCUMULATOR  0A6E 

Z*S11* 

KCBC 

5 

15  SYSTEM  RELIEF  VALVE 

2*5116 

KCBO 

A 

16  SURGE  SUPPRESSOR 

Z*511* 

KCBE 

A 

FLUID  SUPPLY 

2 

KCO 

KCB 

KCB 

16 

Z 

KCO 

KCA 

19  RESERVOIR 

2*5113 

KCDA 

A 

SO  BLEED  VALVE 

Z*511« 

KCDB 

A 

SI  HYD/FUEL  RADIATOR 

2*5115 

KCOC 

A 

SP  FILTER 

2*SUC 

KCOO 

3 

23  RESERVOIR  CHECK  VALVE 

2*511* 

KCOC 

A 

2*  pump  case  drain  check  valvezasu* 

KCDF 

A 

25  RAOIATON  CHECK  VALVE 

2*511* 

KCDB 

A 

26  LH  AILERON  CHECK  VALVE 

2*511* 

KCOH 

A 

27  STAUILATOR  CHECK  VALVE 

2*511* 

KCOJ 

A 

PC  I PRESSURE  INDICATION 

2 

KCC 

KCB 

H 

022222220 

2 

KCC 

KAD 

HYORAULIC  FUSE 

25181* 

KCCA 

A 

PRESSURE  TRANSMITTER 

25X612 

KCC6 

A 

PRESSURE  INDICATOR 

251611 

KCCC 

A 

SNUBBER 

25181* 

KCCD 

A 

S AMP  CIRCUIT  OREAKER 

2*215* 

KCCE 

A 

•POWER  CONTROL  II  DISTRIBUTES 

KDA 

KDB 

KDO 

2 

KDA 

CAB 

5S95555S5 

z 

KDA 

RCCC 

F555555555 

z 

KDA 

RCCB 

F555555555 

37  MANIFOLD 

2*5126 

KDA 

KOAA 

RCCA 

SAAAAAAAAA 

A 

36  FILTER.  STABILATOR 

Z*5127 

KDAB 

3 

39  FILTER. SPOILER  ♦ AILERON  R6ZAS127 

KOAC 

3 

MANIFOLD  CHECK  VALVE 

2*51** 

KDAD 

A 

STAbILATOR  CHECK  VALVE 

Z*S1*« 

KDAE 

A 

SYSTEM  PRESSURIZATION 

2 

KDB 

KDO 

KFA 

AAAAAAAAA 

z 

KDB 

BAK 

KDC 

AAAAAAAAA 

2 

KDB 

KDA 

AAAAAAAAA 

2 

KDB 

KDO 

46  HYORAULIC  PUMP 

2*5122 

KDBA 

A 

47  ACCUMULATOR 

2*5123 

KDBB 

A 

46  ACCUMULATOR  6A6E 

2*512* 

KDBC 

5 

4',  SYSTEM  RELIEF  VALVE 

2*512* 

KOBO 

A 

50  SURGf.  SUPPRESSOR 

24512* 

KOBE 

2 

FLUID  SUPPLY 

/ 

KDD 

KDB 

KDB 

AAAAAAAAA 

i 

KDO 

KDA 

53  RESERVOIR 

Z4512A 

KOOA 

A 

54  BLEED  VALVE 

24512* 

KD06 

A 

55  HYO/FUEL  RADIATOR 

245126 

KDDC 

A 

56  FILTtR 

245127 

KDDD 

3 

57  RESEHVOIR  CHECK  VALVE 

24512* 

KDOE 

A 

58  PUMP  CASE  DRAIN  CHECK  VALVEZ451Z* 

KDOF 

A 

59  RADIATOR  CHECK  VALVE 

24512* 

KDDG 

A 

60  RH  AILERON  CHECK  VALVE 

24512* 

RDDH 

A 

61  STABILATOR  CHECK  VALVE 

Z4512* 

KDOJ 

A 

PC  II  PRESSURE  INDICATION 

2 

KOC 

KDB 

H 

022222220 

63 

2 

KDC 

KAO 

hydraulic  fuse 

25181* 

KOC  A 

A 

PRESSURE  TRANSMITTER 

251814 

KDCB 

A 

PRESSURE  INDICATOR 

251813 

KDCC 

A 

SNUBBER 

25161* 

KDCO 

A 

5 AMP  CIRCUIT  BREAKER 

25161* 

KDCE 

A 

LOW  PRESSURE  WARNING 

2 

KFA 

KCB 

H 

011111110 

69 

2 

KFA 

KOB 

70 

Z 

KFA 

KEB 

71 

2 

KFA 

KAE 

72  PC  1 PRESSURE  SWITCH 

245117 

KFAA 

A 

73  PC  II  PRESSURt  SWITCH 

245125 

KFAB 

A 

74  WARNING  LIGHT 

24512* 

KFAC 

A 

75  5 AMP  CIRCUIT  BREAKER 

24?15* 

KFAD 

A 

♦UTILITY  HYD  distribution 

2 

KEA 

KEB 

KEO 

AAAAAAAAA 

2 

KEA 

OAC 

AAAAAAAAA 

A -103 


Z 

KEA 

LCCD 

FAAAAAAAAA 

z 

KEA 

MEC 

FAAAAAAAAA 

z 

KEA 

LBEC 

FAAAAAAAAA 

z 

KEA 

MFC 

FAAAAAAAAA 

z 

KEA 

Ltrc 

FAAAAAAAAA 

z 

KEA 

BBC 

AAAAAAAAA 

z 

KEA 

KGC 

AAAAAAAAA 

z 

KEA 

CBO 

FAAAAAAAAA 

z 

KEA 

BOC 

AAAAAAAAA 

z 

KEA 

A ABO 

AAAAAAi AA 

z 

KEA 

CBS 

AAAAAAAAA 

z 

KEA 

COBC 

AAAAAAAAA 

z 

KEA 

AACB 

AAAAAAAAA 

z 

KEA 

A88B 

AAAAAAAAA 

z 

KEA 

CEC 

AAAAAAAAA 

z 

KEA 

BBP 

AAAAAAAAA 

z 

KEA 

LCCB 

FAAAAAAAAA 

£ 

KEA 

, RCCB 

FAAAAAAAAA 

z 

KEA 

RCCO 

FAAAAAAAAA 

z 

KEA 

RCCC 

z 

KEA 

CBF 

z 

KEA 

LCCC 

FAAAAAAAAA 

KEA 

CC 

SAAAAAAAAA 

z 

KEA 

ABAC 

9 H 

IH  aileron/spoiler  FILTER 

ZAS13G 

KEAA 

3 

95 

RH  AILERON/SPOILER  filter 

Z4513G 

KEAB 

3 

96 

RUOOER  FILTER 

Z4513G 

KEAC 

3 

97 

manifolo 

245134 

KEAO 

A 

98 

MAN1FOLO  CHECK  VALVE 

Z4513* 

KEAE 

A 

99 

MANIFOLD  FILTER 

Z4513G 

KEAF 

3 

AS 

FILTER  CHECK  VALVE 

Z4513* 

KEAG 

A 

SYSTEM  PRESSURIZATION 

Z 

KEB 

KED 

KED 

AAAAAAAAA 

Z 

KEB 

BAK 

KEC 

AAAAAAAAA 

z 

KEB 

KEA 

AAAAAAAAA 

z 

KEB 

KFA 

AAAAAAAAA 

A5 

LH  HYDRAULIC  PUMP 

Z4513C 

KEBA 

5 

A6 

RH  HYORAULIC  PUMP 

Z4S13C 

KEBB 

5 

AT 

SYSTEM  ACCUMULATOR 

Z4S130 

KEBC 

A 

A8 

ACCUMULATOR  GA6E 

Z4513S 

KEBD 

A 

A9 

SYSTEM  RELIEF  VALVE 

245131 

KEBE 

A 

BO 

LH  PUMP  CHECK  VALVE 

Z4513* 

KEBF 

A 

Bl 

RH  PUMP  CHECK  VALVE 

Z4513* 

KEBG 

A 

B2 

LH  SURGE  SUPPRESSOR 

Z4513* 

KEBH 

2 

83 

RH  SURGE  SUPPRESSOR 

24513* 

KEBJ 

2 

FLUID  SUPPLY 

Z 

KED 

KEA 

KEB 

RS 

Z 

KEO 

KEB 

86 

RESERVOIR 

Z4513A 

KEOA 

A 

B7 

RESERVOIR  BLEED  VALVE 

Z4513* 

KEDB 

A 

88 

LH  HYD/FUCL  RADIATOR 

Z4S13B 

KEDC 

A 

B9 

RH  HYD/FUEL  RADIATOR 

Z45136 

KEDD 

A 

CO 

RADIATOR  RELIEF  VALVE 

24513* 

KEOE 

A 

Cl 

LH  PUMP  CASE  DRAIN  FILTER 

Z4513G 

KEDF 

3 

C2 

RH  PUMP  CASE  DRAIN  FILTER 

Z45136 

KEDG 

3 

C3 

CASE  DRAIN  CHECK  VALVE 

24513* 

KEOH 

A 

C4 

MANIFOLO  FILTER 

Z45136 

KEDJ 

3 

C5 

MANIFOLD  FILTER 

24513G 

KEOK 

3 

C6 

MANIFOLD  CHECK  VALVE 

24513* 

KEOL 

A 

C7 

MANIFOLD  CHECK  VALVE 

Z4513* 

KEDM 

A 

PRESSURE  INDICATION 

Z 

KEC 

KEB 

H 

011111110 

z 

KEC 

KAF 

5 AMP  CIRCUIT  BREAKER 

24215* 

KECA 

A 

HYDRAULIC  FUSE 

Z4513* 

KECB 

A 

SNUBBER 

24513* 

KECD 

A 

PRESSURE  TRANSMITTER 

251816 

KECE 

A 

PRESSURE  6A6E 

251815 

KECF 

A 

•PNEUMATICS  DISTRIBUTION 

♦ 

KGA 

KGB 

KHF 

AAAAAAAAA 

♦ 

KGA 

OBB 

AAAAAAAAA 

♦ 

KGA 

OCB 

AAAAAAAAA 

♦ 

KGA 

JAHC 

011111110 

♦ 

KGA 

CDBF 

AAAAAAAAA 

♦ 

KGA 

AABG 

AAAAAAAAA 

07 

GROUND  CHARGING  AIR  VALVE 

*45216 

KGAA 

1 

08 

AIR  VALVE  FILTER 

*45210 

KGAB 

1 

PRESS  CONT/MOIST  SEPARATOR 

KGB 

KBE 

KGA 

AAAAAAAAA 

♦ 

KGB 

K6C 

KGF 

AAAAAAAAA 

♦ 

KGB 

KGD 

AAAAAAAAA 

12 

MOISTURE  SEPARATOR 

*45211 

KGBA 

8 

13 

CHEMICAL  DRIER 

*45218 

KGBB 

4 

14 

PRESSURE  SENSING  SWITCH 

*4521* 

KGBC 

A 

15 

VENT  VALVE 

*4521* 

KOBO 

A 

16 

DUMP  VALVE 

*4521* 

KOBE 

A 

A-104 


17  SAFETY  VALVE 

*032 IF 

KOOF 

A 

WiSUtt  OCNCHATION 

♦ 

KOC 

KOO 

KOB 

AAAAAAAAA 

17 

♦ 

KOC 

KEA 

to 

♦ 

KOC 

KOC 

U HYO  solve  COMPRESSOR 

♦WS21C 

MCA 

A 

tt  hydraulic  motor 

♦W521E 

KOCO 

A 

23  CASE  MAIN  CHECK  VALVE 

HUM 

KOCC 

A 

SYSTEM  ACTIVATION 

♦ 

KOD 

KBC 

KOC 

ts 

♦ 

KOO 

KOB 

to  SELECTOR  VALVE 

AW 5213 

KOOA 

A 

27  FLO*  REGULATOR 

HUM 

KOOB 

A 

20  DOOM  NO  22  SWITCH 

HUM 

KOOC 

A 

20  DOOM  NO  23  SWITCH 

♦W52** 

KOOO 

A 

30  3 AMP  CIRCUIT  bHEAKER 

♦W52** 

KOOC 

A 

AIN  SUPPLY 

♦ 

KOC 

ECO 

KOC 

32  CHECK  VALVE  A NO  FILTER 

♦W52** 

KOEA 

A 

33  ABSOLUTE  PRESSURE  KEtULAT0R»*S216 

KOCB 

A 

PRCSSllRL  INDICATION 

♦ 

KOF 

KOB 

H 

011111110 

33 

♦ 

KOF 

KAO 

3 AMP  CIRCUIT  BREAKER 

♦W52** 

KOFA 

A 

AIM  PRESSURE  GA6E 

♦51021 

KOFB 

A 

PRESSURE  INDICATOR 

♦51022 

K6FC 

A 

PRESSURE  TRANSMITTER 

♦51023 

KOFO 

A 

20  VOLT  DC  DISTRIBUTION 

KM 

AACE 

KM 

ABA6 

KM 

AB8C 

SAAAAAAA \A 

KM 

B 

KM 

CA 

KM 

CB 

SAAAAAAAAA 

KM 

CC 

saaaaaaaaa 

KM 

BAE 

SAAAAAAAAA 

KM 

EA 

KM 

EBRO 

KM 

EEE 

SAAAAAAAAA 

KM 

FBH 

SAAAAAAAAA 

KM 

FCC 

SAAAAAAAAA 

KM 

SAAD 

SAAAAAAAAA 

KM 

OABC 

KM 

OACAE 

KM 

haof 

SAAAAAAAAA 

KM 

hbb 

SAAAAAAAAA 

KM 

HBG 

SAAAAAAAAA 

KM 

HBO 

SAAAAAAAAA 

AC  LOW  VOLTAGE  DISTRIBUTION 

KN 

LBADE 

SAAAAAAAAA 

KN 

RBADE 

SAAAAAAAAA 

KN 

LRCG 

SAAAAAAAAA 

KN 

RBCG 

SAAAAAAAAA 

KN 

BBE 

SAAAAAAAAA 

KN 

LCCJ 

SAAAAAAAAA 

KN 

RCCJ 

SAAAAAAAAA 

KN 

CBH 

KN 

EEE 

KN 

GACf.E 

SAAAAAAAAA 

KN 

FBH 

A-105 


COMPUTER 


w 


B- 


This  appendix  presents  the  computer  programs  for  the  construction  and 
exercising  of  the  Navy  F-4J  Flight  Safety  Model.  These  programs  are  identified  in 
the  following  table  and  described  in  detail  beginning  on  the  page  indicated. 


Title 

Purpose 

Page 

AS100A 

Produces  Dictionary  and  Dependent  Function 
array  from  functional/sensitivity  deck. 

B-3 

AS101A 

Sorts  Dictionary  tape. 

B-9 

AS200A 

Identifies  sensitivity  values  along  either  sensitivity 
or  functional  paths. 

B-ll 

AS300A 

Sorts  path/sensitivity  tape  by  WUC,  ALPHA,  and 
Provisory  Factor. 

B-29 

AS400A 

Combines  path  sensitivities  for  each  Provisory 
Factor/WUC  combination. 

B-3  3 

AS500A 

Formatted  dump  of  AS400A  in  printout  and/or 
punch  card  form. 

B-43 

AS600A 

Combines  sensitivity  and  failure  data  for  use  in 
AS700A. 

B-47 

AS700A 

Computes  WUC  criticality 

B-51 

PROGRAM: 


AS100A 


Inputs: 

Output: 

Purpose: 


Method: 


AS100-CD  (Function  deck) 

AS100-T1  (Dictionary  tape) 

AS100-T2  (Array-tape) 

AS100-R1  (Array  and  dictionary  printout) 


a.  Input  the  aircraft  function  deck. 

b.  Generate  AS100-T1  record  for  each  alpha  designator  with 
Work  Unit  Code  and  title. 

c.  Generate  AS100-T1  record  for  each  function/dependent 
function  relationship  with  appropriate  Provisory  Factors, 
sensitivities,  etc. 


As  the  function  deck  is  read,  each  function/dependent  function 
relationship  generates  an  array  entry.  In  addition,  each  WUC 
encountered,  treated  as  an  input  to  the  next  function  above  it  in 
the  deck,  creates  an  array  entry.  The  array  is  then  sorted  and 
put  out  on  AS100-T2.  At  the  same  time,  alpha  designators  with 
their  titles  are  outputted  to  AS100-T1. 


B-3 


PROGRAM  AS1QQA  (Functional  Array  Generator) 


End-Run  Section 


Perform  ARRAY- 
PRINT.  Sort  DATA- 
ARRAY1.  Perform 
TAPE-OUTPUT. 
Perform  ARRAY- 
PRINT.  Close  filee. 
Stop  run. 


If  WUC  la  blank  and  DEP-FUNC  la  not 
blank,  ALPHA-DISIG  ia  saved  since 
next  card  may  be  a WUC  card  for  this 
ALPHA,  and  WUC  cards  do  not  Indicate 
the  ALPHA  they  refer  to. 


II 


n 


AS10M 

15lb4;2t  MNURC  COO  A'jlOGA.ASli.OA 

UCC  COBOL  TEST  COmPIUR 

COtO  lUO  ON  - 31  JAN  ?,-  AT  15154121 


1 

identification  division. 

I 

PpOGRMMO.  AS1MA. 

3 

AuTHO*.  root  bitter 

A 

IN  MARKS.  T 00004 N FUNCTIONAL  ARRAT  OENCRATCN. 

5 

ENVIRONMENT  DIVISION. 

A 

CONFttUUTlON  SECTION. 

7 

SoURCE-CONPUTCR.  UNlVAC-1108. 

a 

OoJECT-CONPUTtN.  UNIVAC-HO*. 

9 

tuPUT-QUTPUT  SECTION. 

10 

FILE-CONTROL. 

11 

SELECT  FSOMT  ASSIGN  TO  DRUM  100000  WORDS. 

12 

SEUCT  AS100-T1 

13 

ASStON  TO  UNlSTRVO  H. 

14 

SELECT  AS100-T2 

IS 

ASSItN  TO  JNISCRVO  F. 

16 

SEUCT  AS100-R1 

17 

ASStON  TO  PRINTER. 

It 

SEUCT  A5100-CD 

19 

ASS ION  TO  CARO-RCAOER-EIOHTY. 

20 

OaTA  division. 

*1 

F1LC  SECTION. 

2? 

Ft!  AS100-T1  LABEL  RECoRO  OMITTED  DATA  RECORD  UICT-ENTHV. 

23 

ill  OICT-ENTRT. 

29 

02  dt-alpha  picture  xxxxxx. 

2S 

1 

0 

02  OT-AULR  PICTURE  X. 

2b 

l 

1 

02  OT-VUC  PICTURE  XXXXXXX. 

27 

4 

2 

02  DT-TITLE  PICTURE  X 1 27 1 • 

20 

Fr  AS10U-R1  LABEL  RECORD  OMITTED  DATA  TECORU  PlItliT-LlNE. 

29 

Oi  PRINT-LINE  PICTURE  1(132). 

30 

Ft)  ASIOO-CD  LABEL  RECORD  OMITTED  DATA  RECORDS  ARE  CARD1  CARD2. 

31 

01  CAR01. 

32 

02  F ILLER  PICTURE  X(2>. 

33 

U 

2 

02  FLAG  PICTURE  X. 

34 

0 

3 

02  TITLE  PICTURE  XI27). 

35 

b 

0 

02  C31  PICTURE  X. 

36 

1> 

1 

02  wUC  PICTURE  X(7). 

37 

b 

2 

02  AOLR  PICTURE  X. 

30 

o 

3 

02  ALPHA  PICTURE  Xlbl. 

39 

7 

3 

02  C4b  PICTURE  X. 

40 

7 

1 

02  CONFIG  PICTURE  XX. 

41 

a 

0 

02  IFLR  PICTURE  X. 

42 

41 

1 

02  INPUTS  PICTURE  X(b>. 

43 

9 

1 

02  OFLR  PICTURE  X. 

44 

9 

2 

02  OEP-FUNCS  PICTURE  Xlb). 

45 

lu 

2 

02  C63  PICTURE  X. 

40 

lo 

3 

02  CON-FAC  PICTURE  XX. 

47 

1m 

5 

02  ALT-FUNC  PICTURE  XXXX. 

48 

11 

3 

02  WUC-SFNS  PICTURE  X. 

49 

11 

4 

02  C71  PICTURE  X. 

50 

11 

5 

02  FUOHT-PHASE-SENSITIVITY. 

51 

11 

5 

03  SENS-PHII  OCCURS  9 T1MFS  PICTUKt.  X. 

52 

Sp  FSORT  Fief  CONTAINS  ABOUT  4000  RECORDS  DATA  kiCiRD  FSoRU. 

53 

ni  FSOHTl. 

54 

02  FS1  PICTURE  X(l4>. 

55 

c 

? 

02  FS-KEY  PICTURE  XI7). 

56 

3 3 

02  FS2  PICTURE  X(16>. 

.7 

ti  1 

02  FS3  PIC  X. 

:>«' 

Fu  AS100-T2  LABEL  RECORD  OMITTED  DATA  RECORD  T/o'F-REC. 

PI  TAPE-REC  rlCTURt  XI2000). 

bU 

WORKING-STORAGE  SECTION. 

61 

77  DENTRT  PICTURE  99999. 

62 

1 0 

77  DA-INO  PICTURE  9(5). 

63 

2 0 

77  SAVE-ALPHA  PICTURE  X(6>. 

b4 

3 0 

77  SAVE-ADLR  PICTURE  XI6). 

bb 

H 0 

01  DATA-ARRAY1. 

b6 

4 0 

Of  0A1  OCCURS  4000  TIMES. 

67 

4 0 

03  DALPHA. 

66 

4 U 

04  DALPHAl  PICTURE  XI6). 

60 

5 0 

04  0ALPHA2  PICTURE  X. 

70 

b 1 

03  U»UC  PICTURE  XXXXXXX. 

71 

b ? 

03  OOEP-FUNC. 

72 

0 2 

04  DDEP-FUNCl  PICTURE  XI6). 

73 

7 2 

04  DDEP-FUNC2  PICTURE  X. 

74 

? 3 

03  DWUC-SENS  PICTURE  X. 

75 

7 4 

03  OPH-SENS  PICTURE  XI9). 

76 

9 1 

03  DK-FAC. 

77 

9 1 

04  UA-FACl  PICTURE  X. 

76 

9 2 

04  0K-FAC2  PICTURE  X. 

79 

9 3 

03  DALT-FUNC  PICTURE  XXXX. 

60 

10  1 

03  OTTPE  PIC  X. 

81 

4 0 

01  0ATA-ARRAT2  REDEFINFS  DaTA-ARRAU. 

62 

4 0 

02  DA2  OCCURS  7b  TIMES  PICTURE  XI2UOO). 

63 

4 0 

PROCEDURE  DIVISION. 

64 

PCI. 

65 

OPEN  INPUT  ASIOO-CD. 

66 

OPEN  OUTPUT  ASlOO-tU, 

67 

OPEN  OUTPUT  ASIOO-TI, 

66 

MOVE  0 TO  DENTRT. 

69 

MOVE  1 TO  UA-INO. 

90 

PERFORM  ARMY-CLEAR  VARYIN6  TALLY  FROM  l BY  1 UNTIL  TALLY 

91 

GREATER  THAN  4000. 

92 

80  TO  READ-OATA-CAROS. 

93 

m AO-OATA-CAKOS  SECTION. 

94 

ROC  1 . 

95 

READ  ASIOO-CD  AT  fNO  80  TO  ENO-RUN. 

96 

IF  ALPHA  EQUAL  SPACE  Go  TO  RDCl. 

97 

if  wuc  equal  space  ano  ofp-funcs  equal  sPAct  to  rdci. 

98 

IF  title  not  equal  space 

99 

perform  dictionary-tape. 

100 

IF  «UC  LOUAL  SPACE  AND  DTP-FUNCS  NOT  EQUAL  ,FAiC 

B-5 


) 


AS10M 


mam 

If  mTmb  m UU«L  VMC  MO  PllOMT-PHRK-SMimiTV 

not  mml  mm  perform  wcwmwiiic. 
if  aue  not  coual  mux  mnm  ficr-up-nucs. 

00  TO  MCI. 

u*fc-*j mu. 

MM  ALPHA  TO  SAVt-Rlfttt. 

Mil  MUI  TO  UN'MLl. 

PlOM»  00  fMC  0ECTI0N. 

out. 

MM  ALPH * TO  SAW-ALPHA. 

MM  MLR  TO  SAM-AR.S. 

MM  ALPHA  TO  0ALPHA1 (OA-IMDI  • 

MM  AOLR  TO  DALPHAl'OA-tNOt. 

MM  CtP-fUWCS  TO  OOCP-PUHCIIOA-INO) . 

MM  OPLR  TO  OBEP-FUNCOIOA-IMI. 

MM  CON-FAC  TO  0* -FAC IDA- I NO). 

MM  ALT-PUNC  TO  OALTfUNC(OA-lfibt . 

MM  FLIOMT-PHASE-SEMOITIVITY  TO  DPH-SCMS<QA-l.<U>. 

MM  CT1  TO  OTtPCIOA-tNOI. 

AOO  1 TO  0A-IN0. 

PICR-UP-MCS  SECTION. 

HI. 

MM  ALPHA  TO  DALPhAHDA-INOI. 

MM  AOLR  TO  OALFHAttOA-IMI. 

ROM  SAM-ALPHA  TO  00EP-PUNCltDA-lNO>. 

MM  UKHOR  TO  OOEP-PUNCttOA-INb). 

MM  IM  TO  OMCIDA-INDI. 

ROM  MX'SM  TO  DrUC-SENSIDA-IM> . 

IF  MX-WNS  COUAL  • • MM  'A*  TO  OVUC-SENSII.A-IHO) . 

MM  COM-FAC  TO  OR-FACtOA-INO) . 

ROM  CTl  TO  DTYPCIOA-SnD). 

AM  1 TO  0A-1N0. 

H4IIT. 

EXIT. 

CfOHHJN  SECTION. 

CR1. 

SORT  FSORT  ON  ASCtNOINt  KEY  FS-KEY  INPUT  PROCEI4MC  IS 
PS-IN  OUTPUT  PROCEDURE  IS  FS-OUT. 

PCRFORN  TAPE-OUTPUT. 

PENFORR  ARRAY-PRINT. 

CLOSE  AS100-TI. 

RON I TOM  GENTRY. 

MONITOR  OA-INO. 

STOP  RUN. 

DICTIONARY-TAPE  SECTION. 

0S1. 

MM  ALPHA  TO  DT-ALPMA. 

MM  AOLR  TO  OT-AOLR. 

ROM  XUC  TO  OT-NUC. 

ROM  TITLE  TO  ot-title. 

MITE  OICT-CNTRY. 

AM  t TO  OENTRY. 

Ci-tXIT. 

EXIT. 

FS-IN  SECTION. 

FSl. 

PERFORM  FSt  VARYINO  TALLY  FROM  1 BY  I UNTIL  TALLY 
ORCATCR  THAN  «000. 

60  TO  FS1-EXIT. 

F‘>2  • 

IF  OALPHAI  TALLY)  NOT  EOUAL  SPACE  RELEASE  FSORT  1 
FROM  DAl(TALLY) . 

FS1-CXIT. 

EXIT. 

FS-OUT  SECTION. 

F*>3. 

PERFORM  FS*  VARYINO  TAUT  FROM  1 BY  I UNTIL  TAl.LY 
ORCATCR  THAN  A000. 

FSA. 

RETURN  FSORT  RECORD  INTO  OAIITALLY)  AT  ENO  00  10  ISJ-CxIT. 
FS3-EXIT. 

EXIT. 

TAPE-OUTPUT  SECTION. 

TOI. 

OPEN  OUTPUT  ASIOO-Tf » 

PERFORM  TOO  VARYING  TALLY  FROM  1 OY  1 UNTIL  TAlLY 
ORCATCR  THAN  7b. 

CLOSe  ASIOO-Tt. 

GO  TO  TO»EXIT. 

Tot. 

VRITE  TAPC-REC  FROM  DAOITALLT). 

Tb-CXIT. 

EXIT. 

ARRAY-PRINT  SECTION. 

ARi. 

MONITOR  OA-IND. 

PERFORM  ARE  VARYINO  TALLY  FROM  1 BY  1 UNTIL  1ALLY 
GREATER  THAN  A 000. 

GO  TO  AR-CXIT. 

ARl. 

IF  OALPHAI  TALLY)  EGUAL  SPACE  GO  TO  AR-CXIT. 

VRITE  PRINT-LINE  FROM  OAIITALLY). 

Art-CXIT. 

EXIT. 

RISC  SECTION. 

ARRAY-CLEAR. 

MM  SPACE  TO  OAIITALLY). 
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OMS 
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COPOL  COMPILATION  Tint 


SIM  FPESENT  ON  FIELD  SHOULD  K FoSITIVI 
SIM  FPESENT  M FICLO  SHOULD  tit  POSITIVE 
SIM  FPESENT  ON  FIELD  SHOULD  DC  FoSITIVE 
SIM  PNt SENT  M FIELD  SHOULD  K POSITIVE 
SIM  PPESENT  CM  FIELO  SHOULD  K POSITl'C 
SIM  PPESENT  ON  FIELD  SHOULD  K POSITIVE 
SIM  PPt SENT  ON  FIELD  SHOULD  HE  POSITIVE 


V SCCQNOS. 


PROGRAM: 

Inputs; 

Output: 

Purpose: 


AS101A 

AS100-T1 

AS100-T1 

AS101-R1 


Sort,  by  alpha  designator,  the  dictionary  tape  operated  by  AS100A. 
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ASIOU 


o 


10126102  ODUM  .0*  ASlOlA.ASlOlA 
UCC  COBOL  VCMICn  l.*U 
COMP  too  ON  - «*  JAN  To  AT  lOStAIOt 

I tOOfftPlSATtOM  DIVISION* 

t PllOOMAN  ID.  MIDI*. 

3 AUTMM.  HOST  RITTER 

* REMARKS.  SORT  OICVtONMV  TAPE. 

S ENVIRONMENT  DIVISION. 

0 CONPIOURATION  SECTION. 

T SOURCE- COMPUTER.  UNIVAC-UM. 

0 ObJECT-CONPUTEA.  UNIVAC-UM. 

* InPUT-OUTPUT  SECTION. 


l# 

PILE-CONTROL. 

u 

SELECT  AS100-T1  ASSIOM  TO  UNISCRVO  M. 

It 

SELECT  AS101-R1  ASSlflN  TO  PRINTER. 

19 

SELECT  PSORT  ASStON  TO  DRUM  100000  MONOS. 

19 

DATA  DIVISION. 

IS 

PILE  SECTION. 

1* 

FD  AS100-T1  LAREL  RECORO  OMITTED  DATA  RECORD  01CT-ENTRY. 

IT 

01  DICT-ENTRT. 

10 

ot  ot-alpna  picture  xxxxxx. 

10 

1 0 

02  ot-adlr  picture  X, 

20 

1 1 

02  DT-VUC  PICTURE  X XXX XXX. 

21 

2 2 

02  OT-TITLE  PICTURE  X(27>. 

22 

PD  AS101-R1  LAREL  RECORO  OMITTEO  DATA  RECORO  PRINT-LINE. 

23 

01  PRINT-LINE  PICTURE  XClStl. 

2* 

SO  PSORT  PILE  CONTAINS  ABOUT  *090  RECORDS  DATA  RECORO  IS  FS0RT1 

25 

01  FS0RT1. 

26 

02  FSKET  PICTURE  XXXXXXX. 

27 

1 1 

02  FSREST  PICTURE  XI39J. 

20 

1 1 

McRKINO-1  ORAOC  SECTION. 

20 

01  PLt -PICTURE  Xt*l>. 

90 

PROCEDURE  DIVISION. 

31 

PO. 

92 

OPEN  OUTPUT  AS101-R1. 

99 

SORT  PSORT  ON  ASCENDING  KEY  FSKEY  INPUT  PROCEDURE  IS  F-IN 

3* 

OUTPUT  PROCEDURE  IS  F-OUT. 

9b 

CLOSE  AS141-R1. 

96 

CLOSE  AS1C4-T1. 

97 

STOP  RUN. 

90 

F-IN  SECTION. 

90 

FI. 

60 

OPEN  INPUT  AS100-T1. 

41 

42 

RE AO  AS100-T1  AT  END  00  TO  PI-EXIT. 

49 

RELEASE  PSORT 1 PROM  OICT-ENTRV. 

44 

00  TO  Ft. 

45 

Pl-CXIT. 

46 

EXIT. 

47 

F-OUT  SECTION. 

40 

F3. 

49 

CLOSE  AS100-T1.  OPEN  OUTPUT  AL100-T1. 

50 

P4. 

bl 

RETURN  FSORT  RECORD  INTO  CICT-ENTRY  AT  ENO  bO  TO  P3-EXIT. 

52 

MOVE  OICT-CNTRY  TO  PLt. 

59 

VRITE  OICT-CNTRT. 

54 

VR1TE  PRINT-LINE  FhON  PL1. 

55 

00  TO  F4. 

56 

F3-CXIT. 

57 

EXIT. 

.1 


o 


c 


J 


CROSS  REFE 

REN 

CEL 

I S T 

J 

0016 

AS100-T1 

0011 

0016 

0022 

A&101-R1 

0012 

0022 

0024 

FbORT  0013 

0024 

0040 

•F-IN  0034 

0094 

0094 

■ 

t 

0U49 

•F-OUT  0034 

0034 

0034 

. 1 

0040 

•FI  OP 

F-IN 

0046 

•Fl-EXIT 

OP 

P-IN 

0042 

00*6 

0042 

•F2  OP 

P-1N 

0044 

0049 

•F3  OP 

F-OUT 

1 

0057 

•F9-EXIT 

OP 

F-OUT 

0051 

0057 

OObl 

•P4  OP 

F-OUT 

OOSb 

. 1 

0091 

•PO  OP 

ISAAC 

0016 

AS10I-T1 

0096 

0040 

0042 

00*9 

00*9 

0022 

AS101-R1 

0092 

0095 

0017 

OICT-CNTRT 

OF 

AS100 

0044 

0051 

0052  0053 

0019 

OT-ADLR 

OP 

D1CT- 

0010 

DT-ALPHA 

OP 

DICT- 

. 

0021 

OT-TtTLE 

OF 

OICT- 

0020 

DT-VUC 

OP 

DICT- 

0026 

FSKEY  OP 

r*'  t 

0039 

* » 

0024 

FSORT  009 ' 

0034 

0051 

0051 

0U2S 

FS0RT1 

r 

FSORT 

0043 

00*9 

0027 

FSREST 

vY 

PSORT 

i 

0029 

PL1  OP 

motki 

00S2 

005* 

0023 

PRINT-LINE 

or 

AS101 

005* 

005* 

COliOL  COMPILATION  TIME 


2 SECONOS. 
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PROGRAM: 


AS200A 


Inputs : 
Outputs: 
Drum  Files: 

Purpose: 

Method: 


AS100-T2  (Array  tape) 

AS200-CD  (Control  card,  starter  deck) 

AS200-T1  (Path/sensitivity  tape) 
AS200-R1  (Exception  report) 

AS200-D1 

AS200-D2 


Generate  the  path/sensitivity  tape  (AS200-T1)  from  the  array  tape 
(AS100-T2)  and  starter  deck  (AS200-CD),  printing  an  exception 
report  of  paths  in  loops  and  multiple  "K"  paths  as  they  are 
encountered. 


The  array-tape  (AS100-T2)  gives  all  the  function/dependent 
function  relationships  in  the  aircraft.  Starting  at  some  point,  say 
function  AB  (determined  by  starter  deck),  all  functions  listing  AB 
as  dependent  function  are  found,  e.g. , ABA,  ABB,  ABC.  Each 
of  these  creates  a path  record  (ABA-AB,  ABB-AB,  ABC-AB)  which 
is  written  on  AS200-D1.  This  is  done  for  each  function  in  the 
starter  deck.  When  the  starter  deck  is  exhausted,  AS200-D1 
becomes  a '•starter  deck"  and  the  process  is  repeated  with  results 
going  to  AS200-D2.  This  alternating  is  continued  between  D1-D2 
until  all  paths  end  or  a set  number  of  iterations  are  made.  As 
indicated  above,  AS200-T1  is  a patn/sensivity  tape  determined  by 
the  control  card  read  at  the  start  of  the  program.  If  the  run  is 
a sensitivity  computation  run,  pathe  are  dropped  upon  encountering 
"F»  dependent- functions.  A function  -path  run  drops  paths  upon 
encountering  an  "S"  dependent  function. 


B-ll 


AS200A  TOP-DOWN  PATH  GENERATOR 


OUTPUT -KCKCTKW 


USI 


£L 


AS200A  TOP-DOWN  PATH  GENERATOR 


WOt-UM»*JT«  WCTOH  HCK-UP-WOOt  W.tTBiN 
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AS200A  TOP-DOWN  PATH  GENERATOR 


INPUT- nut  SAlTtON 

(T\ 


A8200A 


12:06:53  00 UP  COB  AS200A.AS20UA 

COBOL  ucr  VERSION  3 


>N  - 

21  DFC  69  AT 

12:06:53 

1 

IDENTIFICATION  DIVISION. 

2 

PR06RAM-ID.  AS200A. 

3 

AUTHOR.  ROBT  RITTER 

4 

REMARKS.  FUNCTIOANAL  ANO  SFNSITIVITY  PATH  GEN. 

5 

ENVIRONMENT  OIVISION. 

b 

CONFIGURATION  SECTION. 

7 

SOURCE-COMPUTER.  UNIVAC-1108. 

8 

OBJECT-COMPUTER.  UNIVAC-1108. 

9 

INPUT-OUTPUT  SECTION. 

10 

FILE-CONTROL. 

11 

SELECT  AS200-T1  ASSIGN  TO  UNISERVO  A 

12 

RESERVE  2 ALTERNATE  AREAS. 

13 

SELECT  AS100-T2  ASSIGN  TO  UNISERVO  F. 

14 

SELECT  AS200-CD  ASSIGN  TO  CARD-READER-EIGHTY • 

IS 

SELECT  AS200-R1  ASSIGN  TO  PRINTER. 

16 

SELECT  DRUM-FILE 1 ASSIGN  TO  DRUM  700000  WORDS. 

17 

SELECT  DRUM-F ILE2  ASSIGN  TO  DRUM  700000  WORDS. 

lb 

DATA  DIVISION. 

19 

FILE  SECTION. 

20 

FD  AS200-T1  LABEL  RECORD  OMITTED  DATA  RECORD  TRl 

21 

BLOCK  CONTAINS  40  RECORDS. 

22 

01  TRl. 

23 

02  TR11  PICTURE  X<78). 

24 

13  0 

02  TR12  PICTURE  XX. 

25 

13  2 

02  TR13  PIC  X(28). 

2b 

FO  AS200-R1  LABEL  RECORD  OMITTED  DATA  RECORD  PRINT-LINE 

27 

01  PRINT-LINE  PICTURE  X<132>. 

28 

FD  DRUM-F I LEI  LABEL  RECORD  OMITTED  DATA  RECORD  DF1 

29 

BLOCK  CONTAINS  40  RECORDS. 

30 

01  DF1  PICTURE  X(10B). 

31 

FO  ORUM-FILE2  LABEL  RECORD  OMITTED  DATA  RECORD  DF2 

32 

BLOCK  CONTAINS  40  RECORDS. 

33 

01  DF2  PICTURE  X(108>. 

34 

FD  AS100-T2  LABEL  RECORD  OMITTED  DATA  RECORD  TAPE-REC. 

35 

01  TAPE-REC  PICTURE  X(2000>. 

36 

FD  AS200-CD  LABEL  RECORD  OMITTED  DATA  RECORD  IS  CAR01. 

37 

01  CARD1  PICTURE  X(80). 

38 

WORKING-STORAGE  SECTION. 

39 

77  SAF-Fl  PIC  X. 

40 

1 0 

77  SAF-F2  PIC  X. 

41 

2 0 

77  READ-CONTROL  PICTURE  XXXXX  VALUE  *CFILE». 

42 

3 0 

77  PATH-CNT  PICTURE  9(5)  VALUE  0. 

43 

4 0 

77  RUN-CNT  PICTURE  9(5)  VALUE  0. 

44 

5 0 

77  Dl-CNT  PICTURE  9(5)  VALUE  0. 

45 

6 0 

77  D2-CNT  PICTURE  9(5)  VALUE  0. 

46 

7 0 

77  WUC-CNT  PICTURE  9(5)  VALUE  0. 

47 

8 0 

77  Cl-CNT  PICTURE  9(5)  VALUE  0. 

48 

9 0 

77  TLLY2  PICTURE  99999. 

49 

10  0 

77  OA-IND  PICTURE  99999. 

50 

11  0 

77  TLLY1  PICTURE  99999. 

bl 

12  0 

77  FALR  PICTURE  X. 

b2 

13  0 

77  C0NV1  PICTURE  X. 

b3 

14  0 

77  CONV2  PICTURE  X. 

b4 

15  0 

77  C0NV3  PICTURE  9V99. 

55 

lb  0 

77  Z PICTURE  99999. 

b6 

17  0 

77  FA1  PICTURE  X(6>. 

57 

18  0 

77  FA2  PICTURE  X. 

B-15 


A8200A 


58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

62 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 
117 


19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
31 
42 
42 

42 

43 

44 

45 
45 
45 
51 
51 
51 
51 
51 

51 

52 
52 
52 
65 
65 
65 

65 

66 
66 
67 

67 

68 
68 
68 
70 
70 
70 

70 

71 
65 
65 

5399 

5399 

5399 

5399 

5399 

5400 
5408 

5408 

5409 
5409 
5409 


77  LOOP-CK  PICTURE  XXX. 

77  PUNCH-CNT  PICTURE  99999. 

77  TLY  PICTURE  99999. 

77  ZZZ  PICTURE  99999. 

77  AN F PICTURE  99999. 

77  Y PICTURE  99999. 

77  X PICTURE  99999. 

77  ZZ  PICTURE  99999. 

77  R PICTURE  9V9. 

77  RR  PICTURE  9V9. 

77  RRR  PICTURE  9V9. 

77  HA-IND  PICTURE  99999. 

01  INTER-CARD. 

02  IC1  PIC  X(68) • 

02  IC2  PIC  X OCCURS  9 TIMES. 

02  IC21  REDEFINES  IC2. 

03  IC3  PIC  V9  OCCURS  9 TIMES. 

02  IC4  PIC  X. 

02  IC5  PIC  99. 

01  INT-C1. 

02  WSENS1. 

03  WSENS  PIC  9V999  OCCURS  9 TIMES. 

01  CONTROL-CARD. 

02  TYPE-RUN 
02  FILLER 
02  ITER-CNT 
02  FILLER 
02  PO-CNT 
02  FILLER 
02  PO-ALL 

02  FILLER 
01  OATA-ARRAY1. 

02  DAI  OCCURS  4000  TIMES. 

03  DALPHA. 

04  OALPHA1  PICTURE  X(6>. 

04  0ALPHA2  PICTURE  X. 

03  OWUC  PICTURE  XC7). 

03  ODEP-FUNC. 

04  ODEP-FUNC 1 PICTURE  X<6>. 

04  DDEP-FUNC2  PICTURE  X. 

03  DWUC-SENS  PICTURE  X. 

03  DPH-SENS  PICTURE  X(9). 

03  DK-FAC. 

04  DK-FAC 1 PICTURE  X. 

04  DK-FAC2  PICTURE  X. 

03  DALT-FUNC  PICTURE  XXXX. 

03  OTYPE  PIC  X. 

01  DATA-ARRAY2  REDEFINES  DATA-ARRAY1. 

02  DA2  OCCURS  76  TIMES  PICTURE  XC2000). 
01  WORK-CARD1. 

. 02  WFUNC1  OCCURS  8 TIMES. 

03  MF1. 

04  XF-CK1  PICTURE  X. 

04  WF11  PICTURE  XXXXX. 

03  WFLR  PICTURE  X. 

02_£XTRA-SPACE  PICTURE  X. 

02  CALT-FUNC  PICTURE'XXXXXX. 

02.CALT-LR  PICTURE  X. 

02  CCFC1. 

03  CCON-FAC  OCCURS  4 TIMES  PICTURE  X. 


PIC  X. 

PIC  X. 

PIC  99. 

PIC  X. 

PIC  99. 

PIC  X. 

PIC  XXX. 
PIC  X(69) . 
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5410 

2 

02  CSENS  PIC  X(36) • 

no 

5416 

2 

02  PATH-COMP  PICTURE  X. 

120 

5416 

3 

02  CARO-NO  PIC  99. 

121 

5416 

5 

.02  FILLER  PIC  X. 

122 

5417 

0 

^oT 

W&RK-CAR02. 

123 

5417 

0 

( 

02  MFUNC2  OCCURS  8 TIMES. 

124 

5417 

0 

\ 

03  WF2. 

125 

5417 

0 

\ 

04  WF-CK2  PICTURE  X. 

126 

5417 

1 

\ 

04  WF21  PICTURE  XXXXX. 

127 

5418 

0 

% 

\ 

03  NFLR2  PICTURE  X. 

128 

5426 

2 

) 

02  EXTRA-SPACE2  PICTURE  X. 

129 

5426 

3 

< 

02  CALT-FUNC2  PICTURE  XXXXXX. 

130 

5427 

3 

\ 

02  CALT-LR2  PICTURE  X. 

131 

5427 

4 

\ 

02  CCFC2. 

132 

5427 

4 

) 

03  CC0N-FAC2  OCCURS  4 TIMES  PICTURE  X. 

133 

5428 

2 

/ 

02  CSENS2  OCCURS  9 TIMES  PIC  9V999. 

134 

5434 

2 

( 

02  PATH-C0MP2  PICTURE  X. 

135 

5434 

3 

( 

02  CARD-N01  PICTURE  99. 

136 

5434 

5 

V 

02  FILLER  PIC  X. 

137 

5435 

0 

01 

TTO-2-W0RK-C ARD2  . 

138 

5435 

0 

02  IDENTIFIER-1  PICTURE  X(7>. 

139 

5436 

1 

02  IDENTIFIER-2  PICTURE  XI 7). 

140 

5437 

2 

02  ADDITIONAL-PATH-DATA. 

141 

5437 

2 

03  APD  PICTURE  X(7>  OCCURS  9 TIMES. 

14? 

5447 

5 

02  FILLER  PICTURE  X. 

143 

5448 

0 

02  CARD-N02  PICTURE  99. 

144 

5448 

2 

02  FILLER  PIC  X(28). 

145 

5453 

0 

01 

W0RK-CARQ99  PIC  X(108). 

146 

5471 

0 

01 

WORK-CARDS  PIC  X(108). 

147 

5489 

0 

01 

WSENS2. 

148 

5489 

0 

02  WS2  OCCURS  9 TIMES  PICTURE  X. 

149 

5491 

0 

01 

LOOP-LINE  PICTURE  X(36>  VALUE 

150 

5491 

0 

• ****THE  NEXT  ENTRY  IS  IN  A LOOP*. 

151 

5497 

0 

01 

OlAG-1  PIC  X( 132)  VALUE 

15? 

5497 

0 

• ****SECOND  ALTERNATE  FUNCTION  ENCOUNTERED’ 

153 

5497 

0 

154 

5497 

0 

155 

5497 

0 

156 

5497 

0 

157 

5497 

0 

158 

5497 

0 

159 

PROCEDURE  DIVISION. 

160 

PO, 

1 

161 

OPEN  INPUT  AS200-CD. 

162 

OPEN  OUTPUT  AS200-R1, 

163 

OPEN  OUTPUT  AS200-T1. 

164 

OPEN  OUTPUT  DRUM-FILE! » 0RUM-FILE2. 

165 

PERFORM  TAPE-INPUT. 

166 

MOVE  0 TO  PUNCH-CNT • 

167 

READ  AS200-CD  INTO  CONTROL-CARD  AT  END  STOP  RUN 

168 

GO  TO  CARD-INPUT. 

169 

' 

reao-data-cards  section. 

170 

R0C1. 

171 

PERFORM  SHIFT-ALPHA. 

172 

MOVE  WFl(l)  TO  FA1. 

173 

MOVE  WFLR(1>  TO  FALR. 

174 

MOVE  0 TO  ANF. 

175 

PERFORM  FIND-ALPHA. 

176 

IF  ANF  GREATER  THAN  0 GO  TO  RDC11. 

177 

PERFORM  OUTPUT-SEC. 
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178 

17« 

180 

181 

18£ 

183 

184 

185 

186 

187 

188 
180 

190 

191 
19? 

193 

194 

195 

196 

197 

198 

199 

200 
201 
202 

203 

204 

205 

206 

207 

208 

209 

210 
211 
212 

213 

214 

215 

216 

217 

218 

219 

220 
221 
222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 


ROC11. 

IF  HEAD-CONTROL  EQUAL  'CFILE*  60  TO  CARD-INPUT. 
IF  READ-CONTROL  EQUAL  *FILE1*  60  TO  INPUT-FILEl. 
IF  READ-CONTROL  EQUAL  *FILE2*  60  TO  INPUT-FILES. 
ENO-OF -CARDS. 

MONITOR  PUNCH-CNT. 

CLOSE  AS200-CD*  AS200-R1. 

STOP  RUN. 


OUTPUT-SEC  SECTION. 

051. 

PERFORM  0S2  VARYING  TALLY  FROM  DA-IND  DY  1 UNTIL  TALLY 
6REATER  THAN  4000. 

GO  TO  OS-EXIT. 

052. 

IF  DDEP-FUNC( TALLY)  NOT  EQUAL  DDEP-FUNC (DA-IND) 

60  TO  OS-EXIT. 

IF  OWUC-SENS ( T ALLY ) EQUAL  SPACE  PERFORM  PICK-UP-INPUTS 
ELSE  PERFORM  PICK-UP-WUCS. 

OS-EXIT. 

EXIT. 


FIND-ALPHA  SECTION. 

FF1. 

MOVE  0 TO  ZZi. 

PERFORM  FF5  VARYING  TLY  FROM  100  BY  100  UNTIL  ZZZ 
GREATER  THAN  0. 

IF  TLY  EQUAL  200  MOVE  201  TO  TLY. 

SUBTRACT  200  FROM  TLY  GIVING  X.  MOVE  0 TO  Y.  ZZZ. 

PERFORM  FF6  VARYING  TLY  FROM  X BY  10  UNTIL  ZZZ 
GREATER  THAN  0. 

IF  TLY  LESS  THAN  21  MOVE  21  TO  TLY. 

SUBTRACT  20  FROM  TLY  GIVING  X.  MOVE  0 TO  Y»  ZZZ. 

PERFORM  FF7  VARYING  TLY  FROM  X BY  l UNTIL  ZZZ  EQUAL  999. 
SUBTRACT  1 FROM  TLY. 

FF11. 

MOVE  TLY  TO  DA-IND. 

GO  TO  FF-EXIT. 

FF5. 

IF  TLY  GREATER  THAN  4000  PERFORM  ALPHA-NOT-FOUND. 

IF  ANF  GREATER  THAN  0 GO  TO  FF-EXIT. 

IF  DDEP-FUNC 1( TLY)  EQUAL  FAl  AND  DDEP-FUNC2 ( TLY ) EQUAL  FALR 
MOVE  999  TO  ZZZ. 

IF  DDEP-FUNC 1( TLY)  GREATER  THAN  FAl  MOVE  999  TO  ZZZ. 

IF  DDEP-FUNC 1( TLY)  EQUAL  FAl  AND  DDEP-FUNC2 ( TLY ) GREATER  THAN 
FALR  MOVE  999  TO  ZZZ. 

IF  DDEP-FUNC 1( TLY)  EQUAL  SPACE  MOVE  999  TO  ZZZ. 

FF6» 

IF  DDEP-FUNC 1( TLY)  EQUAL  FAl  AND  DDEP-FUNC2 < TLY ) EQUAL  FALR 
MOVE  999  TO  ZZZ. 

IF  DDEP-FUNC 1( TLY)  GREATER  THAN  FAl  MOVE  999  TO  ZZZ. 
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a 58 

239 

240 

241 

242 

243 

244 

245 

246 

247 
246 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

2b0 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 
281 
282 

283 

284 

285 
266 
287 
268 
269 

290 

291 

292 

293 

294 

295 

296 

297 


IF  OOEP-FUNCl(TLY)  EQUAL  FA1  AND  DDEP-FUNC2 (TLY)  GREATER  THAN 
FALR  MOVE  999  TO  ZZZ. 

IF  DOEP-FUNC(TLY)  EQUAL  SPACE  MOVE  999  TO  ZZZ. 

ADD  1 TO  Y. 

IF  Y GREATER  THAN  11  GO  TO  ALPHA-NOT-FOUND. 

IF  ANF  GREATER  THAN  0 60  TO  FF-EXIT. 

FF7. 

IF  DDEP-FUNCl(TLY)  EQUAL  FA1  AND  DDEP-FUNC2 ( TL  Y ) EQUAL  FALR 
MOVE  999  TO  ZZZ. 

ADD  1 TO  Y. 

IF  Y GREATER  THAN  11  GO  TO  ALPHA-NOT-FOUND. 

IF  ANF  6REATER  THAN  0 60  TO  FF-EXIT. 

FF-EXIT. 

EXIT. 


PICK-UP-INPUTS  SECTION. 

PU1. 

IF  DTYPE  (TALLY)  NOT  EQUAL  * » AND 

DTYPE  (TALLY)  NOT  ECJAL  TYPE-RUN 
60  TO  PU-EXIT. 

PERFORM  PU2. 

GO  TO  PU-EXIT. 


PU2. 

MOVE  OPH-SENS( TALLY)  TO  WSENS2. 

MOVE  CCFC1  TO  CCFC2. 

IF  DK-FACK TALLY)  NOT  EQUAL  SPACE  PERFORM  SET-CON-FAC 
THRU  SET-C0N-FAC1. 

PERFORM  SET-ALT-FUNC. 

MOVE  DALPHA( TALLY)  TO  WFUNC2(1>. 

PERFORM  PU-CALC  VARYING  TLLY2  FROM  1 BY  1 UNTIL  TLLY2 
GREATER  THAN  9. 

MOVE  WFUNC2 ( 1 ) TO  IDENTIFIER-1. 

MOVE  VFUNC2(2)  TO  IDENTIFIER-2. 

MOVE  1 TO  CARD-NOi. 

MOVE  2 TO  CARD-N02, 

PERFORM  CHECK-FOR-LOOP. 


IF  LOOP-CK  EQUAL  *YES*  GO  TO  PU-EXIT. 

IF  RUN-CNT  EQUAL  PO-CNT  PERFORM  FINAL-OUTPUT. 

IF  PO-ALL  EQUAL  *YES*  PERFORM  FINAL-OUTPUT. 

IF  READ-CONTROL  EQUAL  *CFILE*  PERFORM  0UTPUT-FILE1. 
IF  READ-CONTROL  EQUAL  *FILE1*  PERFORM  0UTPUT-FILE2. 
IF  READ-CONTROL  EQUAL  *FILE2*  PERFORM  0UTPUT-FILE1. 
ADD  1 TO  ZZZ.  PUNCH-CNT. 

CHECK-FOR-LOOP. 

MOVE  SPACE  TO  LOOP-CK. 

IF  IDENTIFIER-1  EQUAL  WFUNC2(2> 

IF  IOENTIFIER-1  EiUAL  VFUNC2(3) 

IF  IDENTIFIER-1  EQUAL  *FUNC2(4>  MOVE 
IF  IDENTIFIER-1  EQUAL  VFUNC2(5)  MOVE 
IDENTIFIER-1  EQUAL  *FUNC2(6> 

IDENTIFIER-1  EQUAL  XFUNC2(7> 


IF 

IF 


MOVE 

MOVE 


MOVE 

MOVE 


IF  IDENTIFIER-1  EQUAL  VFUNC2(8)  MOVE 
IF  IDENTIFIER-1  EQUAL  APD(3)  MOVE 
IF  IDENTIFIER-1  EQUAL  APD(4)  MOVE 
IF  IDENTIFIER-1  EQUAL  APD(5)  MOVE 


YES* 

YES* 


TO  LOOP-CK. 
TO  LOOP-CK. 
YES*  TO  LOOP-CK, 
YES*  TO  LOOP-CK. 
TO  LOOP-CK. 
TO  LOOP-CK. 
YES*  TO  LOOP-CK. 
YES*  TO  LOOP-CK, 
YES*  TO  LOOP-CK. 
YES*  TO  LOOP-CK. 


YES* 

YES* 
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IF 

IDENTIFIER-1  EQUAL 

APD<6> 

MOVE 

'YES' 

TO 

LOOP-CK. 

29<> 

IF 

IOENTIFIER-1  EQUAL 

APD17) 

MOVE 

•YES' 

TO 

LOOP-CK. 

300 

IF 

IOENTIFIER-1  EQUAL 

APD ( 8 ) 

MOVE 

•YES' 

TO 

LOOP-CK. 

301 

IF 

IDENTIFIER-1  EQUAL 

APD<9) 

MOVE 

•YES' 

TO 

LOOP-CK. 

302 

IF 

LOOP-CK  EQUAL  'YES' 

WRITE 

PRINT-LINE  FROM  LOOP-LINE. 

303 

IF 

LOOP-CK  EQUAL  'YES' 

304 

305 

306 

307 

308 

309 

310 

311 
31? 

313 

314 

315 

316 

317 
316 

319 

320 

321 

322 


WHITE  PRINT-LINE  FROM  WORK-CARD2. 

IF  LOOP-CK  EQUAL  'YES' 

WHITE  PRINT-LINE  FROM  N0-2-W0RK-C ARD2 • 
ALT-MESSAGE. 

WRITE  PRINT-LINE  FROM  DIAG-1. 

WRITE  PRINT-LINE  FROM  WORK-CARD1. 

WRITE  PRINT-LINE  FROM  N0-2-W0RK-C ARD2 • 
GO  TO  PU-EXIT. 

PU-DUMBY. 

MONITOR  Y. 

PU-EXIT. 

EXIT. 


PICK-UP-WUCS  SECTION. 


323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 
336 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 


PW1. 

MOVE  CCFC1  TO  CCFC2. 

MOVE  WORK-CARD2  TO  W0RK-CARD3. 

MOVE  N0-2-W0RK-CARD2  TO  W0RK-CARD99. 

MOVE  OWUC-SENSt TALLY)  TO  CONV2. 

PERFORM  CONVERSIONS 
PERFORM  SHIFT-ALPHA1. 

MOVE  DWUC( TALLY)  TO  WFUNC2(1). 

MOVE  OALPHA< TALLY)  TO  WFUNC2(2). 

MOVE  CALT-FUNC  TO  CALT-FUNC2. 

MOVE  '♦*  TO  PATH-C0MP2. 

PERFORM  PW-CALC  VARYING  TLLY2  FROM  1 BY  1 UNTIL  TLLY2 
GREATER  THAN  9. 

MOVE  WFUNC2 < 1)  TO  IDENTIFIER-1. 

MOVE  WFUNC2(2)  TO  IDENTIFIER-?. 

MOVE  1 TO  CARD-NOl, 

MOVE  2 TO  CARD-N02, 

IF  RUN-CNT  EQUAL  PO-CNT  PERFORM  FINAL-OUTPUT. 

IF  PO-ALL  EQUAL  'YES*  PERFORM  FINAL-OUTPUT. 

IF  READ-CONTROL  EQUAL  'CFILE'  PERFORM  0UTPUT-FILE1 . 

IF  READ-CONTROL  EQUAL  'FILEl*  PERFORM  0UTPUT-FILE2. 

IF  READ-CONTROL  EQUAL  'FILE2'  PERFORM  OUTPUT-FILE1. 
MOVE  W0RK-CARD3  TO  WORK-CARD2. 

MOVE  W0RK-CARD99  TO  N0-2-W0RK-C ARD2 « 

ADD  1 TO  PUNCH-CNT . 

MOVE  SPACE  TO  PATH-COMP2. 


350 

351 

352 

353 

354 


355 

356 

357 
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361 

362 

363 

364 

365 

366 

367 
3o8 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 
386 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 
40b 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 


AS200A 


TAPE-INPUT  SECTION. 

Til. 

OPEN  INPUT  AS100-T2. 

PERFORM  TI2  VARYING  TALLY  FROM  1 BY  1 UNTIL 
TALLY  GREATER  THAN  74. 

CLOSE  AS100-T2. 

GO  TO  TI-EXIT. 

TI2. 

RE AO  AS100-T2  AT  ENO  60  TO  TI-EXIT. 

MOVE  TAPE-REC  TO  OA2( TALLY). 

TI-EXIT. 

EXIT. 


CARO-INPUT  SECTION. 

CS1. 

IF  Cl-CNT  NOT  EQUAL  0 60  TO  CS2. 

MONITOR  READ-CONTROL. 

MOVE  999  TO  02-CNT. 

AOO  1 TO  RUN-CNT • 

CS2. 

READ  AS200-CD  INTO  INTER-CAHD  AT  END  GO  TO  INPUT-FILE1. 
MOVE  SPACE  TO  40RK-CARD2. 

MOVE  SPACE  TO  N0-2-M0RK-C ARD2 . 

MOVE  IC1  TO  MORK-CARD1. 

IF  IC2(1)  = ’A*  MOVE  1 TO  MSENS(l)  ELSE  MOVE  IC311)  TO 
MSENS(l). 

IF  IC2(2>  = *A*  MOVE  1 TO  WSENS<2>  ELSE  MOVE  IC3(2>  TO 
*SENS<2>. 

IF  IC2(3)  = ’A*  MOVE  1 TO  WSENS<3>  ELSE  MOVE  IC3C3)  TO 
NSENSO). 

IF  IC2(4)  = * A*  MOVE  1 TO  WSENS(4>  ELSE  MOVE  IC3(4>  TO 
WSENSC4). 

IF  IC2(5)  = *A*  MOVE  l TO  NSENS(5>  ELSE  MOVE  IC3(5>  TO 
VSENS(5). 

IF  IC2(6)  = *A*  MOVE  l TO  WSENS(6>  ELSE  MOVE  IC3C6)  TO 
WSENS(6) • 

IF  IC2(7)  = »A*  MOVE  l TO  NSENS(7)  ELSE  MOVE  IC3(7>  TO 
NSENSC7) . 

IF  IC2(8)  = »A*  MOVE  1 TO  MSENS(8>  ELSE  MOVE  IC3(8)  TO 
VSENS(B>. 

IF  IC2<9)  = *A*  MOVE  1 TO  WSENS(9)  ELSE  MOVE  IC3(9)  TO 
WSENS(9>. 

MOVE  IC4  TO  PATH-COMP. 

MOVE  ICS  TO  CARD-NO. 

MOVE  INT-C1  TO  CSENS. 

MOVE  SPACE  TO  CCFC2. 

READ  AS200-CD  AT  ENO  GO  TO  ENO-OF-CARDS. 

MOVE  CARD1  TO  N0-2-W0RK-CAR12. 

AOO  1 TO  Cl-CNT. 

IF  WF-CKK1)  NUMERIC  60  TO  CARD- INPUT. 

CS-EXIT. 

MONITOR  VFUNCl(l). 

60  TO  R0C1 • 

INPUT-FILE1  SECTION. 

IF11. 
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*»ie 

IF  Ol-CNT  NOT  EQUAL  0 GO  TO  IF12. 

419 

MOVE  *FILE1*  TO  READ-CONTROL. 

420 

MONITOR  READ-CONTROL. 

421 

CLOSE  DRUM-FILE! » DRUM-FILE 2. 

422 

OPEN  INPUT  DRUM-FILE1*  OPEN  OUTPUT  0RUM-FILE2. 

423 

IF  02-CNT  EQUAL  0 GO  TO  E NO-RUN. 

424 

MONITOR  D2-CNT. 

425 

MOVE  0 TO  Ol-CNT » D2-CNT • 

426 

ADO  1 TO  RUN-CNT. 

427 

IF  RUN-CNT  6REATER  THAN  ITER-CNT  GO  TO  AB0RT9. 

428 

IF12. 

429 

READ  DRUM-FILE1  AT  END  GO  TO  INPUT-FILE2. 

430 

MOVE  SPACE  TO  W0RK-CARD2*  N0-2-W0RK-CARu2. 

431 

MOVE  DF1  TO  W0RK-CARD1. 

432 

MOVE  CCFC1  TO  CCFC2. 

433 

MOVE  CSENS  TO  WSENS1. 

434 

READ  DRUM-FILE1  AT  END  GO  TO  INPUT-FILE2. 

435 

MOVE  DF1  TO  N0-2-M0RK-CARD2. 

436 

IF  CAR0-N02  NOT  EQUAL  2 GO  TO  ABORT5. 

437 

ADO  1 TO  Ol-CNT. 

438 

IF  WF-CKKl)  NUMERIC  GO  TO  INPUT-FILE1. 

43** 

IFl-EXif. 

440 

GO  TO  RDC1. 

441 

INPUT-FILE2  SECTION. 

442 

IF21. 

443 

IF  D2-CNT  NOT  EQUAL  0 GO  TO  IF22. 

444 

MOVE  •FILE2*  TO  READ-CONTROL. 

445 

MONITOR  READ-CONTROL. 

446 

CLOSE  ORUM-FILE1*  DRUM-FILE2. 

447 

OPEN  INPUT  DRUM-FILE2.  OPEN  OUTPUT  DRUM-FILE1. 

448 

IF  Di-CNT  EQUAL  0 GO  TO  END-RUN. 

449 

MONITOR  Dl-CNT. 

4b0 

MOVE  0 TO  Ol-CNT t D2-CNT • 

451 

ADD  1 TO  RUN-CNT. 

452 

IF  RUN-CNT  GREATER  THAN  ITER-CNT  GO  TO  AB0RT9. 

453 

IF22. 

454 

READ  0RUM-FILE2  AT  END  GO  TO  INPUT-FILE1. 

455 

MOVE  SPACE  TO  *ORK-CARD2»  NO-2-WORK-C ARD2 . 

456 

MOVE  DF2  TO  WORK-CARD1. 

457 

MOVE  CCFC1  TO  CCFC2. 

456 

MOVE  CSENS  TO  NSENS1. 

459 

READ  DRUM-FILE2  AT  END  GO  TO  INPUT-FILE1. 

460 

MOVE  DF2  TO  N0-2-W0RK-CARD2. 

4ol 

IF  CARD-N02  NOT  EQUAL  2 GO  TO  ABORTS. 

462 

ADD  1 TO  D2-CNT • 

463 

IF  WF-CKl(l)  NUMERIC  GO  TO  INPUT-FILE2. 

464 

IF2-EXIT. 

465 

GO  TO  ROC1. 

466 

SET-ALT-FUNC  SECTION. 

467 

SAFI. 

468 

IF  DALT-FUNC( TALLY)  = SPACE 

469 

MOVE  CALT-FUNC  TO  CALT-FUNC2 

470 

GO  TO  SAF-EXIT. 

471 

PERFORM  SET-SAF-FLAGS. 

472 

IF  SAF-F1  = 'K»  AND  SAF-F2  = »K*  GO  TO  ALT 

473 

IF  SAF-F1  = »K»  MOVE  DALT-FUNC (TALLY ) TO 

474 

CALT-FUNC2  GO  TO  SAF-EXIT. 

475 

IF  CALT-FUNC  = SPACE  MOVE  DALT-FUNC (TALLY)  TO 

476 

CALT-FUNC2  ELSE  MOVE  CALT-FUNC  TO  CALT-I 

477 

GO  TO  SAF-EXIT. 
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478 

479 

480 

481 

482 

483 

484 

485 

486 

487 

488 
48*) 

490 

491 

492 

493 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 


SfcT-SAF-FLAGS. 

unur  cp»ct  TO  SAF-F1*  SAF-F2* 

UVE  OK-F AC 1 (TALLY)  = »K»  OR  0K-FAC2I TALLY) 

MOVE  »K»  TO  SAF-Ft. 

IF  CCON-FACU)  s *K»  OR 

CCON-FACU)  = OR 
CCON-FAC(S)  s *K»  OR 
CC0N-FACI4)  s »K* 

MOVE  *K*  TO  SAF-F2. 

sap-exit. 

EXIT. 

M1SC  SECTION. 

0UTPUT-FILE1. 

WHITE  0F1  FROM  W0RK-CARD2.  

WRITE  DFl  FROM  N0-2-X0RK-CARD2. 

WRITE  TR1  FROM  W0RK-CAR02. 

WRITE  TR1  FROM  N0-2-80RK-CARD2. 

ADD  1 TO  PATH-CNT. 

0UTPUT-FILE2. 

WRITE  DF2  FROM  W0RK-CARD2. 

WRITE  DF2  FROM  N0-2-V0RK-CARD2. 

WRITE  TR1  FROM  W0RK-CARD2. 

WRITE  TR1  FROM  N0-2-W0RK-CARD2. 

ADD  1 TO  PATH-CNT. 

^^N*WRITE  PRINT-LINE  FROM  W0RK-CARD2. 

Shite  print-line  from  no-2-work-card2. 

A0ORMONITOR  RUN-CNT*  PATH-CNT. 

60  TO  ENO-RUN. 

ABORTS. 

MONITOR  CAR01 • 

CLOSE  AS200-T1. 

STOP  RUN. 

ALPHA-NOT-FOUND. 

MOVE  99  TO  ANF. 

MONITOR  FA1. 

60  TO  FF-EXIT. 

SHIFT-ALPHA. 

MOVE  AP0<8)  TO  APD(9). 

MOVE  APD(7>  TO  APD<8). 

MOVE  APD(6)  TO  APD(7). 

MOVE  APDI5)  TO  AP0I6). 

MOVE  APD<4)  TO  APD(5). 

MOVE  APD(3)  TO  APDI4). 

MOVE  AP0t2)  TO  APD(3). 

MOVE  APO(i)  TO  APD(2) • 

MOVE  WFUNCK8)  TO  APDU). 

MOVE  WFUNC1<7>  TO  WFUNC2I8). 

MOVE  WFUNCK6)  TO  WFUNC2I7). 

MOVE  WFUNCK  5)  TO  WFUNC2I6). 

MOVE  WFUNC1 t4)  TO  wFUNC2(5). 

MOVE  WFUNC 1 < 3 ) TO  WFUNC2(4). 

MOVE  WFUNCK?)  TO  *FUNC2(3). 

MOVE  WFUNCK  1)  TO  WFUNC2U)  » 

SHIFT-ALPHA1. 

MOVE  AP0(8)  iO  APD(9). 

MOVE  AP0(7)  TO  APDI8). 

MOVE  APDC6)  TO  AP0(7). 

MOVE  APO ( 5 ) TO  APDC6). 
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538 

HOVE  AP0<4)  TO  APD(5)* 

1 

559 

MOVE  APO ( 3 ) TO  APD(4>. 

1 

540 

MOVE  APD<2)  TO  APO(3). 

1 

541 

MOVE  APO(l)  TO  APO ( 2 ) » 

1 

54? 

MOVE  WFUNC2(6>  TO  AP0<1>* 

L 

543 

MOVE  WFUNC2(7)  TO  WFUNC2(8). 

It 

544 

MOVE  WFUNC2(6>  TO  WFUNC2<?>. 

545 

MOVE  WFUNC2(5)  TO  VFUNC2(6). 

54f> 

MOVE  HFUNC2U)  TO  WFUNC2(5). 

547 

MOVE  WFUNC2<3>  TO  WFUNC2U)  , 

548 

MOVE  WFUNC2(2)  TO  WFUNC2(3). 

549 

set-con-fac. 

550 

IF  CCON-FAC(l)  EQUAL  SPACE  MOVE  OK-FAC1  TALLY) 

TO 

551 

CCON-FAC2tl)  QO  TO  SET-CON-FACl. 

55? 

IF  CCON-FAC (2)  EQUAL  SPACE  MOVE  OK-FAC( TALLY) 

TO 

553 

CCON-FAC212)  60  TO  SET-CON-FAC 1 . 

554 

IF  CCON-FAC(S)  EQUAL  SPACE  MOVE  DK-FACt TALLY) 

TO 

555 

CCON-FAC2 (3)  60  TO  SET-CON-FACl. 

556 

IF  CCON-FAC (4)  EQUAL  SPACE  MOVE  DK-FAC( TALLY ) 

TO 

557 

CCON-FAC2U)  60  TO  SET-C0N-FAC1 . 

55B 

IF  0K-FAC2(TAcLY)  = SPACE  60  TO  SET-C0N-FAC1 . 

559 

IF  CCON-FAC (?)  = SPACE  MOVE  DK-FAC2( TALLY)  TO 

CC0N-FAC2(2> 

560 

60  TO  SET-CON-FAC 1. 

561 

IF  CCON-FAC (3)  = SPACE  MOVE  DK-FAC?( TALLY)  TO 

CC0N-FAC2(3) 

1 

56? 

60  TO  SET-CON-FACl. 

S 

563 

IF  CCON-FAC (4)  = SPACE  MOVE  DK-FAC2 ( TALLY ) TO 

CC0N-FAC2<4) 

564 

60  TO  SET-CON-FACl. 

5b5 

SET-CON-FAC 1. 

I 

5b6 

EXIT. 

567 

PU-CALC. 

5bB 

MOVE  WS2(TLLY2)  TO  C0NV2. 

I 

569 

PERFORM  CONVERSION!. 

I 

570 

COMPUTE  CSENS2(TLLY2)  ROUNDED  = WSENS  (TLLY2) 

* R 

571 

ON  SIZE  ERROR  «OVE  1 TO  CSENS2(TLLY2) 

• 

57? 

PW-CALC. 

573 

COMPUTE  CSEN52(TLLY2>  ROUNDED  = WSENS  (TLLY2) 

* R 

574 

ON  SIZE  ERROR  MOVE  1 TO  CSENS2(TLLY2) 

• 

575 

C0NVERS10N1. 

576 

IF  C0NV2  EQUAL  »A'  MOVE  1 TO  R. 

577 

IF  C0NV2  EQUAL  ’!•  MOVE  .1  TO  R. 

578 

IF  C0NV2  EQUAL  '2*  MOVE  .2  TO  R. 

■r* 

l 

579 

IF  C0NV2  EQUAL  '3»  MOVE  .3  TO  R. 

1 

580 

IF  C0NV2  EQUAL  *4»  MOVE  .4  TO  R. 

1 

561 

IF  C0NV2  EQUAL  *5*  MOVE  «5  TO  R. 

I 

582 

IF  C0NV2  EQUAL  *6*  MOVE  .6  TO  R. 

m 

583 

IF  C0NV2  EQUAL  ’7*  MOVE  .7  TO  R. 

: 

i. 

564 

IF  C0NV2  EQUAL  *8*  MOVE  .8  TO  R. 

1 

565 

IF  C0NV2  EQUAL  »9»  MOVE  .9  TO  R. 

t 

f 

586 

IF  C0NV2  EQUAL  »0»  MOVE  .0  TO  R. 

& 

567 

IF  C0NV1  = *0*  MOVE  .0  TO  RR. 

i 

588 

EOF-ON-TAPE. 

| 

589 

CLOSE  AS200-T1  WITH  NO  REWIND. 

| 

590 

OPEN  OUTPUT  AS200-T1  WITH  NO  REWIND. 

1 

591 

MONITOR  RUN-CNT. 

\ 

59? 

END-RUN r 

■ 

593 

MONITOR  PATH-CNT. 

» 

* 

594 

CLOSE  AS200-T)  AS200-R1. 

1 

595 

STOP  RUN. 
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OF 

WORK  I 

0309 

0366 

0931 

0456 

0122 

W0RK-CAR02 

OF 

WORK  I 

030* 

0325 

0395 

0365 

0430 

0455 

Cl46 

WORK-CARDS 

Of 

WORK  I 

0325 

0345 

0145 

W0RK-CAR099 

OF 

WORK! 

0326 

03*6 

no  19 

WSENS 

OF 

WSENS 

0367 

0366 

0369 

0390 

0391 

0392 

0393 

0399 

0400 

0401 

0402 

0403 

0404 

0571 

0574 

007ft 

WSENS1 

OF 

INT-C 

0433 

0456 

«147 

HSENS2 

OF 

WORK  I 

0267 

.1l4ft 

WS2 

OF 

WSENS 

0569 

0046 

WUC-CNT 

OF 

WORK! 

0Uo4 

X 

OF 

WORK  I 

0215 

0216 

0219 

0220 

0063 

Y 

OF 

WORK  I 

0216 

0219 

0241 

0242 

0247 

0246 

0313 

Robs 

2 

OF 

WORK  I 

OOo*. 

22 

OF 

WORK! 

OOol 

222 

OF 

WORK  I 

0211 

0214 

0216 

0216 

0219 

0221 

0229 

0240 

0240 

0246 

0285 

0563 

SIGN  PRESENT  ON  FIELD  SHOULD  BE 

POSITIVE 

osoi 
<1559 
055P 
0bb7 
PbbS 
Hbb3 
05b  1 
n*Bi 
0401 
0476 
0474 
04b9 
0367 
0331 
0330 
03^7 
0271 
026ft 
0267 
0262 
0262 
0219 
0215 
0199 
019ft 


SIGN  PRFSENT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  HE  POSITIVE 
SIGN  PRESENT  ON  FIELO  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELO  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELO  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELO  S.10UL0  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  FIELO  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  FIELO  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  FIELO  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  FIELO  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  FIELO  SHOULD  BE  POSITIVE 
SIGN  PRFSENT  ON  FIELD  SHOULD  BE  POSITIVE 
NO  ON  SI2E  ERROR*  OVERFLOW  POSSIBLE 
NO  ON  S12E  ERROR*  OVERFLOW  POSSIBLE 
SIGN  PRESENT  ON  FIELO  SHOULO  BE  POSITIVE 
SIGN  PRFSENT  ON  FIE’-O  SHOULD  BE  POSITIVE 


OSS!  0532 

OHi  0293  0299  0330 

0593  0S93  0599  0599 


0993  0997  0999  0503 

0395  0396  0397  0390 


0233  0233  0236  0237 


PROGRAM: 

Input: 

Output: 

Purpose; 


AS300A 

AS200-T1  ( Path/s ensttivtty  tape) 

AS300-T1  (Sorted  path/sens ttivlty  tape) 

Sort  the  path/sens ttivlty  tape  (AS200-T1)  from  AS200A  by  WUC, 
ALPHA-DESIG,  K-FACTORS.  If  this  is  a functional  path  tape, 
this  is  the  final  output. 


ASSOOA 


I554u:  3 ) 

PHUR  COB 

AS30UA»AS30oA 

UCC  COMOL  VERSION 

3. 

OLA 

COPPlU-J 

ON  - 

11  JAN 

l 70  AT  15:40139 

1 

IDENTIFICATION  DIVISION. 

2 

PROGRAM-IO.  AS300A. 

3 

AUTHOR . ROfiT  RITTER. 

4 

REMARKS.  SORT  PATH  TAPE  DROPPING  2 CARDS. 

5 

ENVIRONMENT  DIVISION. 

b 

CONFIGURATION  SECTION. 

7 

SOURCE-COMPUTER.  UNIVAC-U08. 

6 

OBJECT-COMPUTER.  UNI VAC-1108. 

Q 

input-output  SECTION. 

1G 

FILE-CONTROL. 

11 

SELECT  AS300-CD  ASSIGN  TO  CARD-READER-EI6HTY. 

12 

SELECT  AS200-T1  ASSIGN  TO  UNISERVO  H 

13 

RESERVE  2 ALTERNATE  AREAS. 

14 

SELECT  AS300-R1  ASSIGN  TO  PRINTER. 

15 

SELECT  AS300-T1  ASSIGN  TO  UNISERVO  F 

16 

RESERVE  2 ALTERNATE  AREAS. 

17 

SELECT  FSORT  ASSIGN  TO  DRUM  150000C  WORDS. 

in 

DATA  DIVISION. 

19 

FILE  SECTION. 

20 

FD  AS200-T1  LABEL  RECORD  OMITTED  DATA  RECORD  TR2 

21 

BLOCK  CONTAINS  40  RECORDS. 

22 

01  TR2. 

23 

02  T-WUC. 

24 

03  T1  PICTURE  X. 

*5 

0 

1 

03  Til  PICTURE  XXXXXX. 

26 

1 

1 

02  T-WUCALPHA  PICTURE  X(7). 

27 

2 

2 

02  FILLER  PIC  X(42). 

26 

9 

2 

42  TALT  PIC  X(b>. 

29 

10 

4 

02  TK-FAC  PIC  XXXX. 

30 

11 

2 

02  TPH-SENS  PIC  X(36). 

31 

17 

2 

02  FILLER  PICTURE  X. 

32 

17 

3 

02  T3  PICTURE  99. 

33 

17 

5 

02  FILLER  PIC  X. 

34 

FO  AS300-CD  LABEL  RECORD  OMITTED  DATA  RECORD  CARD1  CARD2. 

35 

01  CARD1. 

36 

02  Cl  PICTURE  X C 7 » . 

37 

1 

1 

02  C2  PICTURE  X<7>. 

36 

2 

2 

02  C3  PICTURE  X(66>. 

39 

01  CARD2. 

40 

02  C4  PICTURE  XXXX. 

41 

U 

4 

02  FILLER  PICTURE  XXXXX. 

4? 

1 

3 

02  C5  PICTURE  XXXXXXX. 

43 

2 

4 

02  FILLER  PICTURE  XXXXX. 

44 

3 

3 

02  C7  PICTURE  XXXX. 

45 

4 

1 

02  FILLER  PICTURE  X(53). 

46 

13 

0 

02  C9  PICTURE  XX. 

47 

FD  AS300-T1  LABEL  RECORD  OMITTED  DATA  RECORD  REC1 

HP 

BLOCK  CONTAINS  40  RECORDS. 

49 

01  REC1  PICTURE  X(80>. 

50 

FD  AS300-R1  LABEL  RECORD  OMITTED  DATA  RECORD  PRINT-LINE. 

bl 

01  PRINT-LINE  PICTURE  X(l32>. 

b? 

SD  FSORT  FILE  CONTAINS  ABOUT  60000  RECORDS  DATA  RECORD  FSORT1 

b3 

01  FSORT1. 

54 

02  FI  PICTURE  X(7>. 

b5 

1 

1 

02  F2  PICTURE  X<7). 

bft 

2 

2 

02  F3  PICTURE  XXXX. 

b7 

3 

0 

02  F4  PIC  X ( 36) . 
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1 

r 

A8300A 

ft* 

be  9 0 

02  FS  PICTURE  XXXX. 

fc9  9 9 

02  F6  PICTURE  XX. 

r 

60  10  0 

02  F7  PIC  X(8) • 

L 

61  10  0 

WORKING-STORAGE  SECTION. 

o2 

77  REC-CNT  PICTURE  99999. 

63  10 

77  P-CNT  PICTURE  99. 

r 

64  2 0 

77  T-CNT  PICTURE  99999999. 

6b  2 0 

PROCEDURE  OIVISION. 

66 

PO. 

r* 

67 

OPEN  INPUT  AS300-CD. 

r 

68 

OPEN  OUTPUT  AS300-T1. 

i. 

69 

OPEN  OUTPUT  AS300-R1. 

70 

OPEN  INPUT  AS200-T1. 

71 

MOVE  0 TO  REC-CNT. 

1 

72 

MOVE  0 TO  P-CNT. 

|w 

73 

MOVE  0 TO  T-CNT. 

74 

SORT  FSORT  ON  ASCENOING  KEY  Fl»  F2r  F5  F7  INPUT  PROCEDURE  IS 

• » 

75 

IN-  EC  OUTPUT  PROCEDURE  IS  OUT-SEC. 

1 

76 

MONITOR  REC1. 

L 

77 

CLOSE  AS300-T1  AS300-CD  AS300-R1  AS200-T1. 

78 

MONITOR  REC-CNT. 

79 

STOP  RUN. 

i 

60 

IN-SEC  SECTION. 

i. 

81 

IS1. 

62 

ADD  1 TO  REC-CNT. 

T " 

63 

MOVE  SPACE  TO  FSORT 1. 

64 

READ  AS300-CD  AT  END  60  TO  READ-TAPE. 

L 

65 

IF  C4  EQUAL  * AFPH*  GO  TO  FAILURE-CARD. 

86 

60  TO  IS1. 

t * 

87 

FAILURE-CARD. 

88 

MOVE  C5  TO  FI. 

i. 

89 

MOVE  C7  TO  F3. 

90 

MOVE  C9  TO  Fto, 

t ' 

91 

RELEASE  FSORT1. 

9? 

60  TO  IS1. 

1. 

93 

READ-TAPE. 

94 

REAO  AS200-T1  AT  END  60  TO  IS-EXIT. 

/ • 

95 

IF  T3  NOT  EQUAL  01  GO  TO  READ-TAPE. 

96 

MOVE  T-WUC  TO  FI. 

l. 

97 

MOVE  T-WUC ALPHA  TO  F2. 

98 

MOVE  TK-FAC  TO  F5. 

f * 

99 

MOVE  TPH-SENS  TO  F4. 

100 

MOVE  TALT  TO  F7. 

l. 

101 

RELEASE  FSORT 1. 

102 

ADD  1 TO  T-CNT. 

* - 

103 

ADD  1 TO  REC-CNT. 

V 

104 

60  TO  READ-TAPE. 

L 

105 

IS-EXIT. 

106 

EXIT. 

m - 

107 

OUT-SEC  SECTION. 

108 

0S1. 

L 

109 

RETURN  FSORT  RECORD  AT  END  60  TO  OS-EXIT. 

110 

MOVE  FS0RT1  TO  RECl. 

r 

i. 

111 

WRITE  RECl. 

112 

ADD  1 TO  P-CNT, 

113 

IF  P-CNT  LESS  THAN  5 

114 

WRITE  PRINT-LINE  FROM  FS0RT1. 

• . 

115 

60  TO  0S1. 

1 

116 

OS-EXIT. 

L 

117 

EXIT. 

i: 

r 
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CROSS  R 

E F E 

REN 

CEL 

I S T 

0U20 

AS200- 

T1 

0012 

0020 

0034 

AS300-CD 

0011 

0034 

0050 

AS300- 

R1 

0014 

0050 

0047 

AS300- 

T1 

0015 

0047 

0052 

FSORT 

0017 

0052 

0088 

♦FAILURE-CARD 

OF 

IN-SE 

0085 

0082 

♦IN-SEC 

0075 

0075 

0075 

0106 

♦IS-EXIT 

OF 

IN-SE 

0095 

0106 

0082 

♦IS1 

OF 

IN-SE 

0086 

0092 

0117 

♦OS-EXIT 

OF 

OUT-S 

0109 

0117 

0109 

♦0S1 

OF 

OUT-S 

0115 

0109 

♦OUT-SEC 

0075 

0075 

0075 

0066 

♦PO 

OF 

SSAAB 

0094 

♦read-tape 

OF 

IN-SE 

0085 

0095 

0020 

AS200- 

-T1 

0070 

0077 

0094 

0034 

AS300- 

CD 

0067 

0077 

0084 

0050 

AS300- 

•R1 

0069 

0077 

0047 

AS300- 

T1 

0068 

0077 

0035 

CARD1 

OF 

AS300 

0039 

CAR02 

OF 

AS300 

0036 

Cl 

OF 

CARD1 

0037 

C2 

OF 

CAR01 

0038 

C3 

OF 

CARD1 

0040 

C4 

OF 

CARD2 

0085 

0042 

C5 

OF 

CARD2 

0088 

0044 

C7 

OF 

CARD2 

0089 

0046 

C9 

OF 

CAR02 

0090 

0052 

FSORT 

0074 

0075 

0075 

0109 

0053 

FSORT 1 

OF 

FSORT 

0083 

0091 

0054 

FI 

OF 

FSORT 

0074 

0088 

0096 

0055 

F2 

OF 

FSORT 

0074 

0097 

0056 

F3 

OF 

FSORT 

0089 

0057 

F4 

OF 

FSORT 

0099 

0058 

F5 

OF 

FSORT 

0074 

0098 

0059 

F6 

OF 

FSORT 

0090 

OObO 

F7 

OF 

FSORT 

0074 

0101 

0051 

PRINT- 

LINE 

OF 

AS300 

0114 

C114 

0063 

P-CNT 

OF 

WORK  I 

0072 

0112 

0114 

0062 

REC-CNT 

OF 

WORK  I 

0071 

0078 

0049 

REC1 

OF 

AS300 

0077 

0110 

0111 

0028 

TALT 

OF 

TR2 

0101 

0029 

TK-FAC 

OF 

TR2 

0098 

0030 

TPH-SENS 

OF 

TR2 

0099 

0022 

TR2 

OF 

AS200 

0064 

T-CNT 

OF 

WORK  I 

0073 

0102 

0023 

T-WUC 

OF 

TR2 

0096 

0026 

T-WUCALPHA 

OF 

TR2 

0097 

0024 

T1 

OF 

T-WUC 

0025 

Til 

OF 

T-WUC 

0032 

T3 

OF 

TR2 

0095 

0104 


0101 


0082 


0110 


0103 


0114 


COBOL  COMPILATION  TIME 


2 SECONDS 


PROGRAM:  AS400A 

Inputs:  AS300-T1  { Path/sensitivity  tape) 

Output:  AS400-T1  (Combined  path/sensitivity  tape) 


Purpose:  For  sensitivity  path  runs  only,  paths  are  combined  under  the  same 

WUC  with  the  same  Provisory  Factors. 

Method:  The  input  tape  is  sorted  on  WUC,  ALPHA,  K-FACTOR  (Provisory 

Factor).  Sensitivity  combining  is  done  first  within  K-factors 
having  the  same  ALPHA,  using  1-(1-Si)(l-S2)(l-Sn).  When  there 
is  more  than  one  ALPHA  for  a WUC  sensitivities  of  each  ALPHA 
are  combined  using  Si  + S2  + Sn/#  ALP  HAS,  where  # ALPHAS  is  the 
number  of  ALPHAS  for  this  WUC.  The  final  result  is  one  record 
for  each  WUC/ Provisory  Factor  combination. 
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AS400A 


lt<2tl90  ••UR  COft  414804 i 
UCC  COIOL  VERSION  3,01.4 
COMPILED  ON  • 1?  JAN  70  AT 

1 
2 

3 

4 

5 

6 
7 
6 
9 

10 

11 

12 

13 

14 

15 

16 
17 
IS 

19 

20 
21 
22 

23 

24 

25 

26 
27 
26 

29 

30 

31 

32 

33 

34 

35  11 

34  2 2 

37  3 0 

36  3 0 

39  9 0 

40  9 4 

41  10  0 

42 

43 

44 

45 

46  2 2 

47  3 0 

46  3 0 

49 

50  3 0 

51  4 0 

52  9 0 

93  6 0 

54  7 0 

55  9 0 

56  U 0 

>7  12  0 


414004 

12129150 

IDENTIFICATION  DIVUtON. 

PROGRAM* |0.  484004, 

AUTHOR,  ROOT  RITTER, 

REMARKS,  SENSITIVITY  PATH  COMBINE, 

environment  division, 

CONFIGURATION  SECTION, 

SOURCE-COMPUTER,  UNI VAC-1108, 

OBJECT-COMPUTER,  UNIVAC-1108, 

INPUT-OUTFUT  SECTION, 

file-control, 

SELECT  KSORT  assign  TP  ORUM  100  WORDS, 

SELECT  AS200-T1  ASSIGN  TO  UNISERVO  F 
RESERVE  4 ALTERNATE  AREAS, 

SELECT  AS400-T1  ASSIGN  TO  UNISERVO  H 
RESERVE  4 ALTERNATE  AREAS, 

SELECT  AS400-R1  ASSIGN  TO  PRINTER, 

SELECT  48400-C0  ASSIGN  TO  CARD-READER-EIGHTY, 
select  fsort  ASSIGN  TO  DRUM  100C  WORDS, 

DATA  DIVISION, 

file  section. 

80  KSORT  FILE  eON.AlNS  ABOUT  4 RECORDS  DATA  RECORD  KSORTl, 

01  KSORTl, 

02  KS1  PICTURE  X, 

PO  AS4Q0-C0  LABEL  RECORDS  OMITTED  DATA  RECORO  CARD1, 

01  CAR01  PICTURE  X(60>. 

PO  \S40Q-Rl  LABEL  RECORDS  OMITTED  DATA  RECORD  PRINT-LINE, 

01  PRINT-LINE  PICTURE  X( 132 » • 

FO  AS20Q-T1  LABEL  RECORDS  OMITTED  DATA  RECORD  REC1 
BLOCK  CONTAINS  4Q  RECORDS, 

01  REC1  PICTURE  XI 60),  . . 

FD  AS400-T1  LABEL  RECORDS  OMITTED  DATA  RECORDS  FT1  PT2 
BLOCK  CONTAINS  40  RECORDS, 

01  FTlt 

02  FtWUC  PICTURE  X<7>, 

02  FlALPHA  PICTURE  X(7), 

02  F1K.PAC  PICTURE  XXXX, 

02  FlPH-SENS, 

03  PIPS  PICTURE  9V9I3)  OCCURS  9 TIMES, 

02  F1MISS-8ENS  PICTURE  9V9(3|, 

02  Fi-ALPHAS  PICTURE  99, 

02  Fl*ALT  PIC  X<6>, 

01  FT2  PtC  XI 46) , 

SD  FSORT  FILS  CONTAINS  ABOUT  100  RECORDS  DATA  RECORD  FSORTl, 
01  FSORTl, 

02  Ft  PICTURE  m4>, 

02  FKEY  PICTURE  XXXX, 

01  F2  PIC  XISO), 

WORKING-STORAGE  section, 

77  TRS  PIC  99V9U2I, 

V SPM1  PICTURE  9V999, 

77  »PH»  PICTURE  9V999, 

77  TALLT1  PICTURE  999V9, 

77  STOP-CNT  PICTURE  99199  VALUE  0, 

77  SI  PICTURE  9V99999999, 

77  12  PICTURE  9V99999999, 

77  N0-ALPHA8  PICTURE  999, 

77  FT-CNT  PICTURE  9<5>. 
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5$ 

13  0 

39 

14  0 

*0 

13  0 

SI 

IS  0 

S2 

17  0 

S3 

1«  0 

S4 

1*  0 

S3 

19  0 

ss 

20  0 

S7 

20  0 

SS 

20  0 

69 

21  1 

70 

22  2 

71 

23  0 

72 

23  0 

73 

29  0 

74 

29  4 

73 

30  0 

76 

1134  0 

77 

1134  0 

78 

1133  1 

79 

1136  2 

so 

1137  0 

Si 

1163  0 

«2 

1163  0 

S3 

1163  1 

•4 

1163  2 

S3 

1163  3 

SS 

1163  4 

87 

1164  0 

•8 

1163  2 

89 

1172  0 

90 

1172  0 

91 

1173  l 

92 

1174  2 

93 

U7S  0 

94 

1181  0 

93 

1161  4 

96 

1162  0 

97 

U»2  0 

96 

99 

100 

101 

102 

103 

104 

103 

106 

107 

108 

109 

110 

lit 

112 

113 

114 

113 

114 

117 

77  PT-CNT  PICTURE  9<6>. 

77  AR.ENT  PICTURE  9(3). 

77  OUT-CNT  PJCTUPE  99999  VALUE  0, 

77  TLV  PICTURE  9(3), 

77  CS1  PICTURE  tVt(l). 

77  CS2  PICTURE  9vt(3), 

01  K-ARRAY, 

02  K OCCURS  4 TIRES  PICTURE  X, 

01  ARRAYli 

02  array-entry  OCCURS  100  TIMES, 

OS  AWUC  PICTURE  X<7>, 

Q3  AR-ALPHA  PICTURE  X( 7 l , 

03  AR-KFAC  PICTURE  X(4>, 

03  AR-PHSENS, 

04  ARPS  OCCURS  9 TIMES  PICTURE  9y99V, 

03  AR-M1SS  PICTURE  9V999, 

03  AN-ALPMAS  PICTURE  99, 

os  ar«alt  pic  xm, 

01  WQRR-RECl, 

02  HU  PICTURE  X( 7) » 

02  H12  PICTURE  X( 7 ) , 

02  H13  PICTURE  X{  4 ) , 

02  WS1  OCCURS  9 TIMES  PIC  9V999, 

32  WK>FAC, 

03  KFi  PIC  X. 

03  KP2  PIC  X. 

03  KF3  PIC  X. 

03  KF4  PIC  X. 

02  W16  PICTURE  XX, 

02  HALT  PIC  X(l), 

02  FILLER  PIC  XI 39) • 

01  HORX-RECS, 

02  WUC  PICTURE  X(7) , 

02  ALPHA  PICTURE  X<7), 

02  K-FAC  PICTURE  XXXX, 

02  PH«SENS  PICTURE  9V999  OCCURS  9 TIMES, 

02  MISSION-SENS  PICTURE  9V999, 

02  NA  PICTURE  99, 

02  ALT  PIC  XII), 

PROCEDURE  DIVISION, 

PO. 

OPEN  INPUT  AS400-CD« 

OPEN  INPUT  AStOQ-Tl, 

OPEN  OUTPUT  AS400*R1i 
OPEN  OUTPUT  AS40Q-T1, 
move  0 TO  FT-CNT, 

MOVE  0 TO  PT-CNT, 

MOVE  0 TO  AR-ENT, 

MOVE  0 TO  NO-ALPHAS, 

pi» 

READ  AS2Q0-T1  AT  INQ  60  TO  END-RUN. 

MOVE  RECl  TO  WORK-RiCl. 

IF  W12  EQUAL  SPACE  30  TO  PI, 

JN-SEC  SECTION, 

IS1, 

PERPORM  CLEAR-AMRAY  VARYJN6  TALLY  FROM  1 8Y  1 UNTIL  TALLY 
GREATER  THAN  100, 

MOVE  0 TO  AR-ENT'  MISSION-SENS, 

MOVE  RECl  TO  HORK-RtCl, 

IF  H12  EQUAL  SPACE  GO  TO  PI, 
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118 

119 

120 
121 
122 

123 

124 
123 
126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 
143 

146 

147 

148 

149 

150 

151 

132 

153 

154 

133 

136 

137 

158 

159 

160 
161 
162 

163 

164 

145 
166 
167 
166 

169 

170 

171 

172 

173 

174 

173 

174 
177 


IP  Mil  LESS  THAN  'HUM'  60  TO  91 1 
MOVE  MU  TO  MUCi 

IF  WK-FAC  NOT  IBUAU  SPACE  PERFORM  CORT-R-PACTOR*. 

HOVE  MK-PAC  TO  K-FAC, 

MOVE  MALT  TO  ALT. 

PERFORM  SET-8ENS1  VARYING  TALLY  FROM  1 BY  % UNTtL  TALLY 
GREATER  THAN  9, 

HOVE  M12  TO  ALPHA, 

!«*. 

READ  ASI00«T1  AT  ENO  CO  TO  FINISH-UP, 

HOVE  REei  TO  WORK-RfeCl' 

IF  MU  EQUAL  SPACE  60  TO  JSZ, 

IF  MU  LESS  THAN  'ZZZZZZZ*  CO  TO  IS2, 

IF  MK-PAC  NOT  EQUAL  SPACE  PERFORM  80RT.K-F ACTORS, 

IF  M12  NOT  EQUAL  ALPHA  OR  MK-FAC  NOT  EQUAL  *-FAC 
PERFORM  SET*ARRAY»ENTRY, 

MOVE  MK-PAC  TO  K-PAC, 

MOVE  Ml*  TO  ALPHA, 

MOVE  MALT  TO  ALT, 

IF  Mil  NOT  EQUAL  M|jC  GO  TO  OUTPUT-SEC. 

PERFORM  COMBINE-SEN*  VARYING  TALLY  FROM  1 BY  i UNTIL  TALLY 
GREATER  THAN  9, 

CO  TO  IS2, 

OUTPUT-SEC  SECTION, 

os;. 

SORT  FSORT  ON  ASCENDING  KEY  FKEY  INPUT  PROCEDURE  IS 
FIN  OUTPUT  PROCEDURE  IS  POUT, 

PERFORM  COMBINE-ALPHAS, 

MOVE  0 TO  NO-ALPHAS, 

IF  8T0P-CNT  LESS  THAN  99  CO  TO  181, 

GO  TO  fiNO-RUN, 

COMBINE-ALPHAS, 

MOVE  ARHAY-INTRY(I)  TO  M0RK-REC2, 

MOVE  NQ-ALPHAS  TO  NA,  MOVE  SPACE  TO  ALPHA, 

MOVE  2 TO  TALLY1, 

IF  AWUCI2)  EQUAL  SPACE  PEPPORM  WRI ^6-TAPE-REC, 

MOVE  0 TO  MISSION-SENS, 

PERFORM  CAi  VARYING  TALLY  FROM  2 BY  1 UNTIL  AMUCITALLY13 

equal  space, 

CAI, 

ADD  1,  TALLY  GIVING  T*LLY1. 

IF  AR-KF AC! TALLY)  NOT  EQUAL  K-FAC  OR 
ALT  NOT  EQUAL  AR-ALTl TALLY) 

PERFORM  WRITE-TAPE-REC, 

IF  MISSION-SENS  NOT  EQUAL  9 AND 

AMUCITALLY)  LESS  than  'linin'  PERFORM  A00-SEN81 
VARYING  TLY  FROM  1 BY  1 UNTIL  TLY  GREATER  THAN  9, 

IF  MISSION-SENS  NOT  EQUAL  9 AND  AWUCI TALLY) 

GREATER  THAN  'ZZZZZZZ' 

PERFORM  AOD-SENS  VARYING  TLY  FROM  1 BY  1 UNT JL  Tly 
GREATER  THAN  9, 

MOVE  0 TO  MISSJ0N-8EN8, 

IF  AR-KFACI TALLY)  EQUAL  K-FAC  AND  AMUC(TALLYl)  EQUAL 
SPACE  PERFORM 
MRJTE-TAPE-REC, 

AOD-SENSt, 

COMPUTE  PH-»EN»(TLY)  ROUNDED  * 

PH-S|N«(TWY)  * ARPSITALLYi  TLY)  • 

PH-SENSITUY)  • ARPSITALLY,  TLY) 

ON  SIZE  ERROR  MONITOR  PH«SEN*< TALLY ) , 
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17* 

179 

160 

1*1 

162 

1*3 

1*4 

1*3 

166 

167 

16* 

1*9 

190 

1«1 

192 

193 
1»4 

195 

196 

197 
196 

199 

200 
201 
202 

203 

204 

205 

206 
207 
206 

209 

210 
211 
212 

213 

214 
213 
216 

217 

218 

219 

220 
221 
222 

223 

224 
223 
226 
227 
226 

229 

230 

231 

232 

233 

234 
233 

236 

237 


AOU-SLNS.  _ m * 

600  ARPS( TALLY,  TLY)  TO  PM-SENS(TLY) • 

WRITE-TApE-REC, 

IF  NO-ALPHAS  LESS  THAN  1 MOVE  1 TO  NO-ALPHAS, 

PERFORM  AVl-SINS  VARYING  TLY  FROM  l I*  1 UNTIL  TLY 
GREATER  THAN  9, 

PERFORM  MISS|ON-SENS|TIV|TV, 

MOVE  SPACE  TO  ALPHA, 

MOVE  NO-ALPHAS  TO  NA, 

WRITE  PRINT-LINE  FROM  WORK-REC2. 

WRITE  FT1  FROM  WQRK-MEC?, 

ADD  1 TO  OUT-CNT, 

PERFORM  CLEAR-PH-SEN8  VARYING  TLY  FROM  1 BY  1 UNTIL  TLY 
GREATER  THAN  9, 

MOVE  ARRAY-ENTRY! TALLY)  TO  WQRK-REC2, 

MOVE  9 TO  MISSION-SENS, 

AVb-SENS, 

IF  NO-ALPHAS  EQUAL  0 MOVE  1 TO  NO-ALPHAS, 

divide  no-alphas  into  PH-SENS(TLY)  giving  PM-SENS(TLY) 

ON  SIZE  ERROR  MONITOR  NO- ALPHAS, 

OUTSEC-EX1T, 

EXIT, 

FIN  SECTION, 

FSI'pERF0RM  FS2  VARYING  TALLY  FROM  1 BT  1 UNTIL  TALLY 
GREATER  THAN  100, 

GO  TO  FIN-EXIT, 

c$2, 

IF  AWUCITALLY)  EQUAL  SPACE  GO  TO  FIN-EXIT, 

RELEASE  FS0RT1  FROM  ARRAY-ENTRYtTALLY) , 

FIN-EXIT, 

EXIT, 

FOUT  SECTION, 

F01'PERP0RM  CLEAR-ARRAY  VARYING  TALLY  FROM  1 BY  l UNTIL  TALLY 
GREATER  THAN  100,  . . , , u 

PERFORM  F02  VARYING  TALLY  FROM  1 BY  1 UNTIw  TALLY 
GREATER  THAN  100. 

GO  TO  FIN-EXIT, 

FW' RETURN  PSORT  RECORD  INTO  ARRAY-ENTRY(TALLY > AT  END 
GO  TO  FOUT-SXIT, 

FOUT-EXIT, 

EXIT. 

SOHT-K-PACTORS  SECTION, 

SKSl, 

?rVK{ 2*>  EQU4L°SPACE  AND  K( 3)  EQUAL  SPACE  AND  K(4>  EQUAL 
SPACE  GO  TO  SKS-EXIT, 

PERFORM  SCRATCH-DUPB, 

IFVK(2)AEQUALTSPACE^AN0  K(3>  EQUAL  SPACE  AND  KC4)  EQUAL 
SPACE  60  TO  SKS-EXIT, 

SORT  KSORT  ON  ASCENDING  KEY  KS1  INPUT  PROCEDURE  IS 
KIN  OUTPUT  PROCEDURE  IS  KOUT, 

MOVE  k*array  TO  WK-FAC, 

60  TO  SKS-EXIT, 

SeMATCM-DUPS, 

IF  Ktl)  EQUAL  K< 2)  MOVE  SPACE  TO  K(2). 

IF  K ( 1 ) EQUAL  K<3>  MOVE  SPACE  TO  M3), 
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231 

23* 

2*0 

2*1 

2*2 

2*3 

2*4 

2*3 

24* 

2*7 

2*1 

24* 

2»0 

231 

232 

233 

234 
233 
23* 
237 
23* 
239 
2*0 
2*1 
2*2 
2*3 
2*4 
2*3 
2*6 
2*7 
2*8 
2*9 

270 

271 

272 

273 

274 

275 
27* 

277 

278 
27* 
280 
281 
282 

283 

284 
283 
28* 

287 

288 
289 
2*0 
2*1 
2*2 
2*3 
294 
2*3 
:♦* 
2*7 


IF  Ml)  EQUAL,  KM)  "OVi  SPACE  TO  KM), 

IF  M2)  EQUAL  M3>  MOVE  SPACE  TO  M3), 

IF  M2)  EQUAL.  KM)  "OVE  SPACE  TO  KM), 

IF  M3)  EQUAL.  KM)  HOVE  SPACE  TO  KM) , 

SKS-EXIT, 

EXIT, 

KIN  SECTION, 

KS1. 

PERFORM  KS2  VARYJNG  TAUT  FROM  1 SY  1 UNTIL  TALLY 
OKEATEK  THAN  4. 

80  TO  K!N«£X!T, 

KS2, 

MTALLY)  NOT  EQUAL  SPACE  RELEASE  KSQRT1  FROM  K( TALLY), 

KIN* 

E 

KOUT  SECTigN, 

K8J, 

hove  SPACE  TO  K-ARNAY, 

PERFOKH  KS4  VARYINO  TALLY  FRQH  1 BY  l UNTIL  TALLY 
QREATER  THAN  4, 

60  TO  KOUT-EXlT. 

KS*« 

RETURN  K80RT  RECORD  INTO  M TALLY)  AT  ENO  GO  TO  KOUT-EXlT, 
KOUT-t^IT, 

EXIT, 

HI|C  SECTION, 

SET-SEnSI, 

HOVE  *81 (TALLY)  TO  PH-SENS C TALLY ) . 

SIT-ARRAY-ENTRY, 

ADO  1 TO  AR-INT, 

HOVE  W0.TK-RIC2  To  AHRAY«ENTAY<  AR-ENT) , 

|F  N12  NOT  EQUAL  ALPHA  ADD  1 .TO  NO-AlPHAS, 

PERFOKH  CLEAR-PH.SENS  VARYING  TLY  FROH  1 SY  l UNTIL  TLY 
OKEATEK  THAN  9. 

clsar-arkay, 

HOVE  SPACE  TO  AKRAY-EnTRY( TALLY), 

H 1 8S I ON-SENS I T J V J TY , 

HOVE  PH-IEN8L2)  TO  SPH2, 

HOVE  PH-IENS(S)  TO  8PH8, 

CONFUTE  PH-SEN8L2)  • PH-SENSL2)  ♦ PH.SfiNS(l)  - 
PH-SENS(l)  n PH-SENB(2)  ON  SIZE  ERROR 
HONITOR  RM»S£Nil 1) , 

COMPUTE  PH«SENS(8)  • PH-SENSM)  ♦ PM-3ENS(9>  - 
pH-SENStS)  * PH-SEN8L9)  ON  SIZE  ERROR 
HONITOR  PH-SENSL9). 

COMPUTE  SI  KOUNDEO  ■ (PH-SENS(S)  ♦ PH-SINS(«})  • (PH<SENS(2) 
• PH-SENS(I))  ON  SIZE  ERROR  MONITOR  PH-8|NS(2>. 

COMPUTE  82  RCUNOED  ■ 

(PH-SENSL3)  • 5,1  ♦ PM-SENSM)  • 2*. 8 ♦ PH-5ENS(5>  • 

23,1  ♦ PH-SENSM)  • 2*,*  ♦ PH-SEN6(7>  • 4,4)  / »8,2 
ON  SIZE  ERROR  MONITOR  PH-8ENSC2), 

COMPUTE  HISSI0N-8ENU  ROUNDED  • SI  * S2  - SI  • $2  ON  SIZE 
ERROR  MONITOR  81, 

HOVE  8PH2  TO  PH-SENM2), 

MOVE  8PH8  TO  PH-8EN8U), 

cleah-ph-sins, 

MOVE  0 TO  PM-SENS(TLY), 

COMBINE-SINS, 

MOVE  PH-SENS  ( Tf,LLY ) TO  CS1, 

MOVE  W81( TALLY)  TO  C82, 
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2U 

2»» 

300 

301 

302 

303 

304 
303 

306 

307 
306 


COMPUTE  PM«8EN»( TALLY)  ROUNDED  » C»1  ♦ C$2  • Cll  * 
UN  8121  ERROR  MONITOR  PM*8|N|< TALLY) . 


FINISW-UP, 

MOVE  »•*  TO  iTQR-CNT. 

MOVE  'ZZZZ*  TO  W12, 

PERFORM  »ET* ARRAY-ENTRY, 

perform  OUTPUT ••EC « 

END-RUN • 

MONITOR  OUT-CNT. 

CLOU  A8400-T1  48400-CO  A820Q-TI  A|400»R1* 
STOP  RUN, 
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sign  present  on  fulo  shoulo  at  positive 

SIGN  PREStNT  ON  FltLO  SHOULD  St  POSITIVE 
SIGN  present  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULO  BE  POSITIVE 
SIGN  PREStNT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PREStNT  ON  FJELO  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  F|ILO  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  F|ELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITtVE 
sign  present  on  field  should  be  positive 

SIGN  PRESENT  ON  FIELD  SHOULD  8t  POSITIVE 
S|QN  PRESENT  ON  FlILO  SHOULD  BE  POSITIVE 
S|ON  PRESENT  ON  FlILO  SHOULD  Bl  POSITIVE 
NUHE»IC  HOVE  HAY  RESULT  IN  LEFT  TRUNCATION 
AND/OR  OVERFLOW  INTO  F !LLE*i 
S|Gn  PRESENT  ON  FJELO  SHOULO  BE  POSITIVE 
SIGN  PREStNT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITIVE 
SIGN  PRESENT  on  FIELD  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  F|ILO  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULO  BE  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITIVE 
t|GN  PRESENT  ON  FIELD  SHOULD  Bt  POSITIVE 
SIGN  PRESENT  ON  FIELD  SHOULD  BE  POSITIVE 
NO  Ok  SIZE  ERROR t OVERFLOW  POSSIBLE 
NUMERIC  HOVE  H*Y  RESULT  IN  L*9*  TRUNCATION 
AND/OR  OVERFLOW  INTO  FILLER. 


rORCL  COMPILATION  Tint 


I SECONDS. 


PROGRAM: 

Input: 

Output: 

Purpose: 


AS500A 

AS400-T1 

AS500-CD 

AS500-R1 

AS500-D1 


This  is  a formatted  dump  of  the  combined  path/sensitivity  tape 
generated  in  AS400A.  Output  can  be  a printout  of  combined  paths 
and/or  a deck  of  cards  with  WUC  versus  flight-phase  sensitivity. 
Output  is  controlled  by  the  control  card  AS500-CD. 


ASH* 


1»I1«)M  MUR  CM  IIMtiiMlCtt 


UCC  CMOC  VIM? OR  3,0U 
(Mtllt  ON  • t*  JIN  TO  IT 


1 I 


11  t 


» 1 


UUtlM 

lOMTirtcortON 
RRMRtlNIO,  IM001. 

1UTN0R.  SORT  R|TTIR, 

MR1RKO.  MINTMOMIMO  RlTN  MNO|T|V|TV, 

|NV|RONMNT  OlVlIlO*. 

CONR|MRlT|ON  MCTION. 

IOMI*UMim.  UN l VIC* 11 II. 

OMCTMOMUTIR.  UNlVlC*ll01, 

|NRUT*CUTR«T  MCTION. 

Fill  •CONTROL. 

MLICT  IH00*CQ  AMIS*  TO  CiROmiMR-tlCHTT, 

OCLICT  10110*01  IMIIN  TO  eiROMUNCHMlOMTV. 

MUCT  10M0*R1  mtON  TO  RRJNTIR, 

MLICT  1M|0*T1  IMION  TO  UNIMRVO  N 
MOCRVI  4 ILTIRNITI  mu, 

0111  OiVUION, 

RILI  MCTION. 

RO  I000t-C0  LMCL  MCORB  ONJTTIO  01T1  MCORO  ClROl, 

oi  eiRoi  ric  xuoi, 

RO  10000*01  L1ML  MCORO  ON'.TTiO  01T1  MCORO  RCN*HM, 
01  RCN*LJN|, 

01  RLU  RtCTUM  X<1*>, 

01  RL>  RICTUM  Kill. 

RO  IMOO'Rl  L10H  MCORO  ORITTIO  01T1  MCORO  RRINT-LJNI. 
01  RR|NT*LIM  RICTuRf  XtlSIl. 

RO  10400-Tl  LlOtl  MCORO  ORITTIO  DlTl  MCORO*  RTi  RTt 
CLOCK  CONTI INI  40  MCOROI. 

01  RTI. 

01  R1MUC  RICTUM  X<7>, 

01  R11LRH1  RICTUM  X(7>, 

01  RlK«R*C  RICTUM  KXXK. 

01  RlRN'MNO. 

OS  R1RS  RICTUM  4VH3)  OCCUR!  t T1NII. 

Oil  R1RIM-MN!  RJCTU..I  *V*(J), 

Of  Rl-lLRMlI  RICTURk  **, 

01  R1-1LT  R]C  KID. 

01  RTI  RICTUR1  XUI>. 

W0RK|N**|T0R1U  MCTION. 

7T  INT-CNT  RJCTURt  *•*»«. 

77  LIM-CNT  RICTUM  VMM, 

01  RL1. 

01  XUC  RICTUM  umiiiii 
01  K.R1C  RICTUM  XXXXtM, 

01  RH-MNI  OCCUR*  • TIM*  RICTURK  MHII. 

01  Ct  R|C  X(ll). 

01  N1  RICTUM  I9VVM. 

01  1LT  RIC  XU), 

01  MIDI. 

01  Mil  RICTUM  XI 31)  V4LUI  • » 

01  Mil  RICTUM  XI S3)  V1LUI 

'T0T1L  MNIITIVITY  RT  RLIOHT  RH1IE* . 

02  Mil  RfCTURI  XI 31 > V1LUE 
NO.', 


1 

T 

l.J 

J 

J 

:i 


RM2  R», 
PM4 
RM* 


01  M10I. 

01  MU  RICTURI  X(  33)  V1LUC 

' MUC  K»R1C  RHl 

02  M12  RICTURI  X|2I)  V1LUE  'MJ 

02  M23  RICTURI  X(3Q)  V1LUE  'H7 

02  M14  RICTURI  KUO)  V1UUF  'tLRMt!  1LT', 

RRQCIOURI  OIVUION, 

RO, 

MO»I  0 TO  INT-CNT, 

NOVI  0 TO  LlNl-CNT, 

ORIN  INRUT  1|400«T1, 

ORIN  OUTRUT  1II00*R1. 

ORIN  OUTRUT  1I|00*Q1, 

ORIN  INRUT  1|IQ0>CD> 

RIMRORH  HllO-LlMI, 


RHl 


R'. 


Rl, 


Rl, 


RUO  l|4Q0*Tl  *T  INO  SO  TO  INO-RUN, 

IR  R1WUC  LIU  TM1N  'lllllllt  so  TO  Rl, 
MOV!  OR1CI  TO  RCM>LlNt, 

MOV!  RTI  TO  RLil, 

NOVI  IR1CI  TO  RLt, 

RRJTI  RCH»LlNI , 

100  1 TO  INT.CNT, 

RIRRORN  NOVl*lNO-RR|NTt 
CO  TO  Rl, 


RIRRORN  Rill  ••MU. 

RKRRQNN  HIlO-LIM*. 

RIRRORN  NOVI*1NO.RR|NT, 

CO  TO  Rl, 

Rtll*IRllK, 

NOVI  IR1CI  TO  RR|NT*L|M, 

VR|T|  RR|NT*LIM  1RT|R  10V1NCINI  l»  LIMC. 
KR|T|  RR|NT*LINI  *RT|R  1DV1NCINI  II  LINtl. 


ASM* 


*i 

•• 

*o 

•t 

*> 

*3 

•4 

*5 

4* 

*7 

«• 

44 

100 


103 

104 

103 

104 
107 
104 
104 
110 
111 
112 

113 

114 

113 

114 
117 
114 
11* 
110 


NC4D  4|400>Tl  4T  (NO  00  T9  EhO.*UN, 

Of 040**  N0V«»4N0^0tNT, 

SO  TO  44« 

N0VE*AN0-RRJKT 

MOVE  FjwuC  TO  VUC. 
myE  4|R.4tC  TO  K*44C, 

PERFORM  SENS.MOVf  V40VIN0  TOUT  4*0*  1 *V  1 UNTIL  T*LLT 
0NC4TU  TN4N  f, 

WVi  BRACE  TO  CO, 
neyc  41.414*40  TO  N4. 

*OV0  FfALT  TO  Alt, 

400  1 TO  LI*0>CNT< 

14  LI*C>C*T  6*04TC*  T*4*  4|  40*40**  mE40«L|NES, 

4*1  TO  4*|NTaLlNO  MO*  RL1, 

OENfMOVt, 

novt  4140(T4UY)  to  4*»MN0IT4LL>>« 

HI40.LINI0, 

nOVk  044CE  TO  4*INT-LIN0, 

WRITl  PRINT-LINE  »FT|R  ADVANCING.  33  LlNESi 
M*|TI  4*|NT-LI*0> 

MR|T3  4R1NT-LIN0  4*0*  *(401 • 

WRITE  P*|NT-L!*E  4*0*  *1492, 

ROVE  *4400  TO  4*|NT-Lt*l. 

WRITE  4*|*T-LI*i. 

HOVE  3 TO  LINE-CnT, 

(nO-RUN • 

HOVE  S44CE  TO  RRJNT-LINE, 

WRITE  4*|NT«LINt  »FT|R  40V4NCIN0  S3  LINCSi 
CLOSE  4S400*T1  WITH  LOCK, 

CLOSE  4S300«CO  A*500-*l  4(900*01 , 

MONITOR  EWT-CNT. 

STO*  *UN, 


I 

I 

I 

I 


I 

r 

i 


error 

error 


CROSS  HERE 

REN 

CEL 

t * T 

0024 

4S400-T1 

0014 

002* 

0014 

ASFOO-CO 

0011 

001* 

0020 

4S900.01 

0012 

0020 

0024 

4S900.R1 

0013 

0024 

0115 

•CNO-HUN 

OF 

(SAAB 

0070 

00*4 

0104 

»HE*0*l|N(S 

OF 

(SAAB 

00*4 

00*9 

00*3 

•MOVE-ANO-RRINT 

OF  (SAAB 

0077 

00*9 

•R4S(.|R(4K 

OF 

SSAAB 

00*1 

00*1 

0041 

•on  OF 

SSAAR 

0070 

•R1  OF 

(SAAB 

0071 

0071 

00»0 

•R9  OF 

SSAAS 

0044 

•R*  OF 

(SAAB 

00*3 

0041 

0104 

•SENS-MOVE 

OF 

SSAAS 

0047 

00*7 

0047 

ALT  OF 

RL1 

0100 

0024 

AS400-T1 

00*4 

0070 

00*4 

Oil* 

001S 

AS90U-C0 

0047 

Oil* 

00*0 

AS9O0-D1 

0044 

Oil* 

0024 

ASSOO.Rl 

00*9 

oil* 

0014 

CAN01  OF 

AB900 

0049 

C(  OF 

RL1 

00*7 

0034 

INT-CNT 

OF 

WORRJ 

00*2 

007* 

0021 

FTI  OF 

AS40Q 

0037 

FT*  OF 

AB400 

0073 

0030 

fialfha 

OF 

FTI 

0031 

F1R-FAC 

OF 

FTI 

0044 

0034 

»1H|SR*SEN( 

OF 

FTI 

0032 

FIRM-SENS 

OF 

FTI 

0033 

FIRS  OF 

F1RH. 

0104 

0029 

F1WUC  OF 

FT! 

0071 

0091 

0019 

Fl'ALRHAS 

OF 

FTI 

004S 

0034 

Fl-ALT 

OF 

FTI 

0100 

0044 

HE ADI  OF 

WORK| 

0104 

0034 

HIA02  OF 

WORK] 

0110 

00«» 

Mil  OF 

HEAOl 

0090 

HI  2 OF 

HEAOl 

0092 

HI?  OF 

HEAOl 

0099 

Htl  OF 

NEAOt 

0097 

H22  OF 

14(402 

0094 

H23  OF 

HEAOl 

0094 

H**  OF 

HEAOl 

0043 

K.FAC  OF 

RL1 

00«4 

0040 

LINE-CNT 

OF 

WORK! 

0044 

0100 

0044 

HA  OF 

RL1 

004* 

0021 

ROM-LINE 

OF 

41900 

0072 

0079 

0044 

RH-SENS 

OF 

FL1 

0104 

0041 

RL1  OF 

WORK) 

0102 

0022 

FLU  OF 

RCM-L 

0073 

0023 

RLS  OF 

RCM>L 

0074 

0029 

R* 1 NT-LINE 

OF 

4*900 

00*4 

00*t 

0110  on* 

0112 

Oil* 

nil* 

0042 

wUC  OF 

RL1 

00*3 

0104 

JI*N  RRESENT  ON  F|IL0  SHOULD  Ik 

ROSITJVI 

0104 

S|SN  RRESENT  ON  F|ELO  SHOULD  (E 

Romivi 

0040 


00*7 


0114 


0101  0114 


0(37  0101  0102  0107  0107  9101  0104  0104  0110 


ffliOl  f.PMRl  L I T I ON  TIM 


1 41C0NQS. 


PROGRAM: 

Inputs; 

Output: 

Purpose; 


AS600A 

A8400-T1  (Combined  path  tape) 

AS500-C1  (Failure  data) 

AS600-T1  (Combined  path  and  failure  data) 

In  preparation  for  the  criticality  calculation  turn  that  follows,  the 
combined  path  data  is  merged  with  a deck  of  failure  rate  cards. 


Inl.niAV  trtt»  vOK  AS.  ouA.Asap.  * 

«ec  £u.ot  test  compiler 

crt>.  ii.tu  on  - ]l  jm  fi  Hi  u:r...:«9 

I IDENTIFICATION  DIVISION. 


"-OSRAN-ID.  AMMA. 

AUTHOR.  ROUT  Aim*. 

IT.  MARKS.  SORT  COMBInCO  MATH  TATI  MEKCINS  Ml  IN  FAILURE 

DATA  FROM  CAROS. 
rtiVJRONNCNT  DIVISION. 

CONPlOURATIOf;  SECTION. 

SjUMCE-CONPUTEM.  UNtVAC-tlOO. 

•VJtCT-CONPUTER.  ONIVAC-IIOO. 


10 

1,  .PUT-OUTPUT  SECTION. 

11 

file-control. 

w 

SELECT  AS4SS-C0  ASS  I AM  TO  CARO-READER-EISMTv. 

13 

SELECT  ASA0S-T1  ASStON  TO  UNISERVO  H 

u 

RESERVE  * ALTERNATE  AREAS. 

15 

SELECT  ASOOOHU  ASSION  TO  PRINTER. 

lf» 

SELECT  AS600-T1  ASSION  TO  UNISERVO  F 

17 

RESERVE  2 ALTERNATE  AREAS. 

1* 

SELECT  FsORT  ASSION  TO  ORUN  1S00000  »OROS. 

19 

D,TA  DIVISION. 

40 

FILE  SECTION. 

41 

Fl . ASAOO-Tl  LABEL  RECORO  OMITTED  DATA  RFCORD  TR2 

i< 

BLOC.  CONTAINS  AO  RECORDS. 

43 

Cl  Trj. 

2% 

02  VUC  PIC  (IT). 

45 

1 

1 

02  FILLER  PIC  K(Ot). 

4* 

r:-  ASbOO-CD  LABEL  RECORD  OMITTED  DATA  RECORO  CAKOl. 

47 

Ill  CARUl. 

40 

02  CA  PICTURE  XXXX. 

4« 

u 

4 

02  FILLER  PICTURE  XXXXX. 

JO 

1 

3 

02  CS  PICTURE  XXXXXXX. 

31 

4. 

4 

02  filler  picture  xxxxx. 

32 

J 

3 

02  C7  PICTURE  XXXX. 

J3 

H 

1 

02  FILLER  PICTURE  XI5J1. 

34 

U 

0 

02  C9  PICTURE  XX. 

Jl 

r ASbOO-Tl  LABEL  RECOlO  OMITTED  DATA  RECORD  REC1 

Jf 

RLOC*  CONTAINS  AO  RECORDS. 

37 

Ol  REC1  PIC  X(9t). 

30 

r ASutlO-Rl  LABEL  RECORD  OHITTEO  Data  RECORD  P'llUT-LlNE 

J*» 

01  PRlNT-LIM  PICTURE  XIIJ21. 

HO 

R.  FSORT  FIL'  CONTAINS  ABOUT  &0000  RECORDS  OATA  RECORD 

Hi 

01  FSORT 1. 

H2 

02  SKETl  PIC  X(|4). 

h3 

4 

2 

02  SKET.-  PIC  XXXX. 

hh 

3 

0 

02  FSl  PIC  XtilO). 

Hr» 

3 

0 

RKINO-STOR.SE  SECTION. 

Hh 

71  kEO-CNT  PICTURE  99999, 

H7 

1 

0 

77  P-CNT  PICTURE  99. 

Hh 

4 

0 

77  T-CNT  PICTURE  99999999. 

hq 

4 

0 

P-OCFDUMF  01  VISION. 

uo 

Dp. 

b» 

OPEN  INPUT  AS600-CO. 

b? 

OPEN  OUTDUT  AS600-I1 , 

bJ 

ODEN  INPUT  ASAOO-Tl. 

bH 

OPEN  OUTPUT  AS600-HI. 

bb 

MOVE  0 TO  HEC-CNT. 

bf> 

MOVE  0 V'  P-CNT. 

57 

POVE  0 Tu  T-CNT. 

bO 

SORT  FSORT  ON  DiSCEnDINO  KFT  SXtYl  SKf  T2  IN ’UT  1 

SjO 

IS 

oO 

iN-src  OUTPUT  PROCEDURE  IS  OUT-SEC. 

ul 

MONITOR  PEC1. 

o2 

CLOSE  ASbOO-T 1 AS600-CO  AS600-KI  ASAOO-Tl. 

oj 

MON1TOH  1 EC-CNT . 

UH 

STOP  RUN, 

o5 

T -SCC  SECTION. 

06 

I-.I. 

t»7 

ADD  1 TO  REC-CNT , 

oH 

MOVE  SPACE  TO  FSORT1. 

O <* 

HEAD  ASeOO-CD  AT  E Id  So  TO  RFAO-TAPE, 

70 

MOVE  CS  TO  SKEYI . 

71 

MOVE  CA  TO  SKET2. 

/? 

MOVE  CARr.l  TO  FSl. 

73 

RELEASE  FSORT1. 

7H 

SC  TO  ISI. 

7S 

R.  AD-TAPE. 

70 

KEAU  ASHO0-T1  AT  CNO  SO  TO  IS-EXIT, 

77 

MOVt  VUC  TO  SKEYI. 

76 

MOVE  SPACE  TO  SKEY7. 

79 

MOVE  T '2  TO  FSl. 

oO 

RELEASE  FSOHTl, 

rtl 

A 00  1 TO  T-CNT. 

ok 

ADO  1 TO  REC-CNT , 

o^ 

SO  TO  READ-TAPE. 

©4 

T -EXIT. 

Oh 

EXIT. 

Oh 

0,  T-SEC  seen  ON. 

«7 

o-.l. 

b6 

RETURN  FSORT  RECOR)  AT  END  00  TO  OS-EXIT. 

»9 

MOVE  FS0PT1  TO  REC1 . 

90 

WRITE  REC 1 » 

91 

ADU  l TO  P-CNT. 

92 

IF  P-CNT  LESS  THAN  5 

93 

WRITE  PHINT-EINE  FROM  FSORTl. 

94 

00  TO  Obi. 

95 

0 -EXIT. 

96 

EXIT. 

1 


B-4S 


PROGRAM: 

Inputs; 

Outwits: 

will  «■'»■!' •»*  ■ 

Purpoae: 


AS700A 

AS600-T1  (Merged  path  and  failure) 
AS100-T1  (Dictionary  tape) 

AS700-R1  (Printout  of  prelim.  & total  crit) 
ASTG0-D1  (Deck  of  criticality  cards) 


Computes  criticality  from  WUC  sensitivity  and  failure  rate  data, 
provides  a listing  and  punchcard  deck  of  criticality  by  phase  for 
each  WUC. 


(See  illustration  on  opposite  page. ) 


IUHlM  MUC  C0“  »*».i(!4.i*70.l» 

uee  co*x  tut  cowm* 
e*»«iso  on  • oi  ni»  tc  »t 
1 


t 

1 

4 

* 

7 

A 

• 

to 

tl 

It 

1) 

1* 

t> 

t* 

1? 

tl 

1* 

to 

2t 

22 

21 

24 

» 

24 

27 

2*t 

2» 

13 
It 
12 
11 
>« 

14 

17 

M 

14 

4" 

«l 

47 

43 

44 
41 
4* 
4) 
4'' 
*4 
13 

72 


2 2 
1 J 


••5 

11  7 

S4 

12  ? 

U 2 

i7 

1 ) 

? ’> 

M 

y 5 

t>r 

4 1 

M 

5 0 

*2 

* 0 

M 

• 5 

64 

9 P 

4k 

10  0 

*6 

in  y 

*7 

11  4 

6« 

12  'l 

69 

?4  1 

K 

2«  0 

*1 

24  2 

n 

2*  0 

n 

1 

7 4 

2*  n 

><> 

51  J 

31  0 

/? 

26  3 

J* 

24  3 

70 

33  0 

33  .1 

*i 

33  ) 

40  ) 

hj 

40  3 

H4 

33  a 

33  3 

*4 

44  0 

M 

44  0 

M 

44  0 

09 

43  1 

4*  2 

47  0 

*2 

47  1 

33  1 

94 

33  4 

95 

34  3 

96 

36  0 

141441)1 

IO«MTtHCtTte*<  OJVUION. 

PPp*R4P-I1. 

412004. 

A..TUOR.  « »|TTt». 

*****  t.  etlCliUTi  e«ITie4LITH4. 

l-.viHONNf'T  rlVtOtON. 

envrteuoiTtns  section. 

PHjfeT*eo-*uTi». 

UMViC-ltO*. 

5-'v»e£-C0'4'-Tf». 

(INtVtC-liv*. 
t <»uT-ouT»t)T  oteriON. 
ft  fCONTlCL. 

*flfct  40400*71  4»sun  to  uxin-vo  f. 

»UC»  40700-W  410I6N  TP 
ortlCT  40>00-ftl  400ICI.  TO  C 4«P*PU4.CM*4 1 OmTT » 
Of tOCT  4*700-00  401  ION  TO  CtRD-NkADIRHUM.T. 
OELECT  F*JRT  40I10N  TO  OWN  4fl.lon  RO»P*. 

D4T4  PIVIOtO*., 

AtLt  TfcCTIO'/. 

f 4*400  tt  tEC0|J1J  *g  guA-xMERS 

HOOT  CO-lTlUi*  40  BFt04.il 
L»R*L  BICOBOS  OHItTCD 
04T4  BfCOBO  FtkCt. 

* W^Fa-IOT-bFT  PICTURE  X(l«). 

r.7  f.-lp  PICTURE  xt ft, 

(I-  t»*CO  PICTURE  TdO), 

*J.  70C--41  ^ cr^Tt|NS  tJ*  CHARACTER* 

Li“FL  RECORD  OMITTED 
'»T4  BFCOBO  PL. 

Pt  PICTJRF  kill?). 

^ /OCb^I 

record  contains  ao  cH4i*ttt'4s 

I »RFt  BICPB'J  PH1TTFO 

' It*  RECORD  FU.EC, 

FU.4.-  PICTURE  T(40), 

41/30  CP  ^ C,VT41WS  MO  CM444ftFBS 

LABEL  BEC'BO  pH  IT  TIP 
0474  PgeORD  IS  PE»CEMTAI.E-CAHPS. 
BIHCf-14l!E*e4»M. 

ii  PC^Sl  PICTURE  4*14), 

v Ftu.t<  PICTURE  4(24), 

FS0I,T  FILE  CONTAINS  ABOUT  21O0  RECORDS 
•>474  RECORD  IS  FSi. 


FI 


It 

F3 


•’.1 

40 


)J 


-1  lit, 

0?  r l LEER 
07  STS  ' 
r?  FtutER 

,IH<  1 .G-ST0R4CI  SECT  I IT. 

77  C""F*X 
•7  41.401 

77  ( r|C  nyOT^TT  YAgUF 

77  Ll'E-<-'T 

77  PCH-C  T 

7’  SPACER 

77  CS-Tllfi 

7.  P-IM 

77  > 

It  CO'.lH'E-C*R0. 

12  CO-10 
FlK.MT* 

07  HLL{R 
•it  T.uC, 

02  T UCI 
-'2  T,  lO.J 

It  P|HCfT-tFT-4RR4Y. 

02  FtU.E» 


4'ICTUR’’. 

PICTURE  IVY**"*, 
PICTURE.  4I»1. 

PIC  TW*-*"*. 

PIC  4XT  V-I.M6  '7. 
2 ,71474 » 

PICTURE  FTP, 
P|CTU»k  4*11. 
PICTURE  * V*L"t  1 
PICTURE  *17). 
PICTURE  7». 
PICT'JRT  4P, 

PICTURE  >1101, 
PICTURE  4111. 
PICTURE  4141), 

PIGTU“t  4k. 
PICTURE  «tl». 


31 

It 


,u*»  PICTURE  Tl  10)  VAU'E 

- 1 till  31 4 737*414 2444***4 7441 tSi' , 

0?  FILLER  PICTuRk  <124)  V4LUE 

• 17414344404741717*73*144' . 

TSt  TEoeFInI*  PERCLiT-iFT-4RR4», 

ll?  xl  RICTjRfc  <T  OCCUR*  V TIN**, 

T-liptX, 

•„i  PtLLFR  R1CTURE  4(10)  VALUE 

'O'  '.73304*40407040*1031 07121.  l*’  • 

FILLER  PICTURE  4124)  V4L"C 

•l4l*lSl»l*t7l3i«lTt»0107'. 

XR*  REDEFINE*  T-ISPET. 


07  4’ 

FE>S|TlWITY*e4RD. 
32  TOt. 


Cl 

01 

01 

03 

03 

01 

03 


31  PUTCN-CARO  i 


>UC 

4LRH4 

t-FAC 

PM-SIN*. 

04  POt 
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APPENDIX  C 


This  appendix  gives  the  derivation  of  the  basic  element-sensitivity  models 
presented  in  Section  4.4.4.  Also  included  is  a numerical  example  for  a design  which 
includes  the  major  cases  considered. 

Certain  terms  are  basic  to  the  following  equations.  The  letters  A,  B,  C will 
represent  properly  operating  mission  functions;  A.  B,  etc. , nonoperating  functions; 
the  svmbol  A,  an  accident;  and  ta,  ib,  etc. , the  i™  element  of  function  A,  B,  etc. 
The.term  P(B|X)  is  the  probability  that  (unction  B is  unobtainable,  given  that  func- 
tion A is  not  performed. 


0 


C.  1 SERIES  RELATIONSHIP  MODEL 
For  functions  ir.  series: 


A 

B 

p 

i\ 

■PtflC) 


The  probability  of  an  accident  given  failure  of  the  i^1  Work  Unit  Code  elements  is 
given  by: 


p<*|ia)  = P(C|ia)P^f|C) 

« P(B|ia)P(C|B)P^|C) 

- P(X|ia)P(B|X)P(C|B)PVf|C)  (C— 1) 

Note  that  in  the  development  of  this  equation  we  start  first  with  the  highest 
level  function  (C)  for  whioh  it  is  assumed  that  P(^fC)  is  known;  and  relate  the  state 
of  C to  the  state  of  A (given  ia  fails)  through  tne  link  dependencies. 

C.  2 FUNCTIONAL  REDUNDANCY 


Ptf  |E) 


The  term  Ti  will  denote  the  state  in  which  Bi  and  -2  are  both  failed 


C-S 


For  an  element  in  A: 


P(wf|ia)  = P(E|ia)P(.*|C) 

= P(l|ia)P(T|5)P(^|^) 

= P(X|ia)  P(BlX)P(ClB)P(^|C).  (C-2) 

For  an  element  in  B (say  in  Bj): 

P(^|ibl)  = 

= P(B|ibl)P(C|B)P(^f|C) 

= P(  Bj  | ibl)  P(  Bjj)  P(C]  B)  P(^  | <?) . (C-3) 

Note  that  we  have  assumed  that  C requires  either  Bi  or  B2,  which  are  equally 
effective  in  providing  an  input  to  C.  If  this  were  not  true,  the  relationship  would  be 
one  of  parallel  functions. 
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PARALLEL  FUNCTIONS 


P(^|^) 


For  an  element  in  A: 

P(^|ia)  = P(E|ia)P(.rf|5) 

= {P(BC|ijP(15|BC)  + P(BC|ift)P(E|B£)  + P(BC|A)P(D|BC)}  P(^f|D) 

= P(K\i  ) {P(!c|X)P(E|lC)  + P(B^|7C)P(15|b7T) 

& 


+ p(bc|X)P(d[bc)}  P(«^|d) 


(C-4) 


For  an  element  In  B, 


't 


D 

D 

D 

0 


0 


l 


i 

i 


P(^f|ib)  * P(5|ib)P(-#|5) 

= P$|ib)P<T5|B)P(.rf|'B> 

= Pdlty  {P(Cjlb)P(^lBC) 

+ P<c|ib)P(15|*5c) } P(^|T5)  (C-5) 


Note  that  for  an  element  in  B we  consider  the  two  conditional  probabilities 
P(£|ib)  and  P(C|it>)  to  account  for  the  possibility  of  load  sharing  between  B and  C. 
If  there  is  independence  between  B and  C in  the  reliability  sense,  we  have 


P(C|ib)  = P(C)  and  P(C|ifa)  - 1 - P(E|ib)  « 1 - P(C)  = P(C). 


hi  the  above  examples,  element  D can  be  considered  a major  function  for  which 
the  basic  sensitivity  input  P(^  |T5)  is  available.  We  now  consider  cases  in  which  a 
function  is  in  two  major  functional  paths.  The  simplest  case  is  shown  below: 


P(*|E) 


ME) 


_C  and  D are  both  major  functions  for  which  sensitivity  inputs  P(Uf |<3)  and 
P(wf  |D)  are  available.  But  in  this  configuration  a failure  of  A might  produce  a failure 
of  both  C and  D.  Major  functions  are  assumed  to  be  independent,  and  a term  such 
as  P(«*|E)  actually  means  the  accident  probability  if  only  major  funotlon  C is  failed. 
With  this  definition,  if  independence  of  P(*/ffE)  and  P(^f  |I>)  is  assumed,  we  then  have 


P^f|ia)  - P(C|ia)P(D|ia)Ppf|C) 

+ P(E|ia)P(Cjia)P(wf  |!S) 

+ P(S|ia)P(E|ia)  {l  - P(7|U)P(7IS)} 

where  P(3f|E)  = probability  of  no  accident  given  that  just  C is  failed 
= 1 - P(w#|C) 


C-5 


and  where  we  state  explicitly  that 


P(./f|C)  » P(^D) 

P(jf|E)  = P(wf]C^ 

P(^f|CD)  = 1 - P(7fC)P(7|D) 
P(<5I>|X)  = P(ClX)P(^pC). 


C.4  EXAMPLE 

The  diagram  below  will  be  used  to  illustrate  the  above  models. 


P(^pO 


1.0 


0.7 


That  is,  there  is  a 100%  probability  of  an  accident  if  function  X fails,  and  a 70%  prob- 
ability of  an  accident,  if  Y fails. 

Two  major  functions,  X and  Y,  are  involved.  Bi  and  Bo  are  a redundant 
configuration,  while  Ci  and  C2  represent  parallel  functions.  The  required  link 
dependency  and  accident  sensitivity  values  are  shown  on  the  diagram. 

It  is  seen  from  the  link  dependency  values  that  A is  not  completely  essential  in 
that  there  is  a non-zero  probability  that  successor  functions  can  provide  acceptable 
outputs  if  A has  failed.  Also,  if  B fails  (Si  and  ^2)  Ci  will  always  fail,  e.  g. , 


PfCjZTgllS)  + P(^C2|I)  = 0.8  + 0.2  = 1.0; 
however  the  probability  of  Cg  failing  is  0. 8. 
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C.4.1  Element  In  A 


P(^f|ia)  = P(*Y|ia)!VrS)  + P(^|ia)P(^|Y)  * P(l?7|ia){l  - P(J|^P(7|Y)} 

= P(X|ia){P(lCpC)P(Y|X)(1.0)  + P(X|X)P<y|X)<0.7) 

♦ P(lff|ia){l-(0.0)(0.3)}. 

We  therefore  have  to  calculate  P(X|X)  and  P(YJX): 

P(SfX)  - P<C»|X)P(X|tt)  (tf  = ^C2  + C^2  + ^2) 

= P^c^p^Cg)  + Pfc^cJXwxICjCg)  + P(c1c2|X)P(xlc1c2) 
= (O.^p^CglX)  + (o.siPtc^lX)  + (l.ojP^CglX) 

= {(O.w^jCgl!)  + (0. 5)P(C^2|1)  + (i.o)P(^2|B)}P(l|X) 

» {(0. 9)(0. 2)  + (0. 5)(0. 0)  + (1.0)(0.  8)}P(I|X) 

» (0.98)P(1JX) 

= (0.98)(0.90) 

= 0.882. 

P(Y|X)  = P(5|X)P(Y|D) 

= (0. 8)(1. 0) 

= 0.8 

Hence 

Ppf|ia)  = P(5|la){P(X]X)P(Y|5)(1.0)  + P(X|X)P(Y|X)(0.7) 

+ P(X|A)P(Y|S)(1.0)} 

» P(A|ia){(0.882)(0.2)(1.0)  + (0.  U8)(0.  8)(0.  7)  + (0.882)(0.8)(1.0)} 
* 0.9481  P(Ajy 


I 


t 
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Note  that  if  A were  essential  to  B,  and  B were  essential  to  C,  X would  fail 
since  both  C\  and  C2  would  fail;  and  therefore  P(wf|i*)  * P(«*fX)  * 1. 0.  To  demon- 
strate the  validity  of  this  result,  we  can  take  the  expression: 

P(4|ia)  - P(TfY|ia)iVl|T?)  + P(3ff|ia>P(.d|Y)  + P(Tff|ia){i  - P(X|T?)P<ar|Y)}. 

Because  of  the  new  constraints,  P(XY|ia)  * 0 since  Pflcjg  * 1.0.  Therefore  the 
expression  simplifies  to: 


P(^f|ia)  * P(Yjia)P(^|X)  + P(Y|ift){l  - P(7|X)P(^lY)} 

* (0.8)(1.0)  + (0.  2)1.0 


» 1.0 


C.4.2  Element  in  Bi 

When  examining  an  element  in  Bi  we  no  longer  need  consider  the  Y major 
function,  since  its  success  is  independent  of  B.  We  therefore  have: 


P^ly  - P(X|yP(^!x) 

= P(%  Ml.  0) 

°1 

= {P(71c2|ibi)P(^1c2)  + P(C^2|ibi)P(^|C^2) 

+ ^2\ih)vm^2)}  a.o) 

= {(0.9)P(^1C2|ibi)  + (0,  5)P{Cj^C2|ib^)  + (1.0)P(^2|ibi)}  (1.0) 

- P(l|ib  ){(0.9)P(C1C2|B)  + (O.^PtCjCjjB)  + (l.^P^cJl)}  (1.0) 
= PCBjIih  )P(I2){(0. 9)(0.  2)  + (0. 5)(0. 0)  + (1.  0)(0.  8)}  (1.  0) 

= (o.gswIjIi^pflSg) 
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C.4.3  Element  in  Ct 


P(^|lc  ) = P(^|i  )P(^W 

C1  C1 

= P(3c|i  )(1. 0) 

C1 

= P(^1C2llc1)P(^lC2)  + P(Cl72lic1)P(^lCir2)  + «1*A**1*1 

= P(C1|tCi){P(C2)(0.9)  + (0.0K0.5)  + P(C2)(1.0)} 

» P^i  ){0. 9 P(C2)  + P(C2)} 


C.4.4  Element  in  D 


P(^|id)  = P(l|id)P(Y|D)P(^|D) 
- P(15|ta)(1.0)(0.7) 

* (0.7)P(D|id) 
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APPENDIX  D 

WORK  UNIT  CODE 
CRITICALITY  PRINTOUT 


Page 


WUC's  Ranked  According  to  Criticality D-3 

Criticality  of  WUC's,  Listed  Numerically D-9 


D-l 
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APPENDIX  D 


This  appendix  contains  the  flight- safety  criticality  assessment  for  the  F-4J 
aircraft. 

These  criticalities  are  based  on  the  combined  failure  data  fcr  May  1968  through 
April  1969,  the  flight  history  for  the  same  period,  the  sensitivity  values  for  each 
Work  Unit  Code's  functional  path,  and  the  weighting  factors  applicable  to  the  distribu- 
tion of  system  failure  probability  derived  from  the  VF-121  data  collection  effort. 

All  conditional  or  provisory  factors  were  set  to  zero  for  this  model  exercise. 
The  criticalities  therefore  are  based  on  VFR  daylight  mission  with  field  takeoff  and 
landing  in  which  backup  (emergency)  systems  are  available  but  not  needed.  This 
appendix  is  divided  into  two  sections,  the  first  ranking  WUC's  by  their  criticality, 
and  the  second  listing  the  same  information  but  sorted  according  to  WUC. 

The  format  used  in  the  printout  shows  the  WUC  on  the  left  followed  by  the 
name,  the  criticality  in  each  mission  phase,  and  finally  the  total  criticality. 

In  cases  where  there  are  more  than  one  alpha  designator  (more  than  one  part 
having  the  same  WUC),  the  name  is  listed  with  the  applicable  alpha  designator;  its 
criticalities  are  shown  for  each  mission  phase;  aad  the  combined  criticalities  for 
all  alphas  having  that  WUC  are  shown  on  the  line  in  which  the  WUC  is  listed. 

Mission  phases  are  numbered  in  accordance  with  the  footnote  on  page  2-5  of 
the  report. 
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WUC'S  RANKED  ACCORDING  TO  CRITICALITY 

CRITICALITIES  bt  plisht  PHASE  total  chit 


WUs 

PHI 

PM2 

PH  3 

PH4 

PH5 

PH6 

PH7 

PH8 

PM9 

CRIT 

RANK 

TITLE 

571  l«tQ0 

•00321 

•0043L 

.00647 

.00431 

.00322 

.00107 

.00645 

.00644 

• 008.56 

.04063 

1 

COUTROL  AMPL. 

llll)400 

•00090 

•00110 

•00106 

.00081 

.00197 

.00146 

.00148 

.00172 

•00204 

.01254 

2 

CAROPY 

42U1 

.00049 

•ooibu 

•00170 

.00098 

.00074 

.00032 

.00211 

.00118 

•00062 

.00962 

3 

A.C.  OEHERATOR 

14SSS 

•00076 

•00091 

.00099 

.00084 

.00092 

.00091 

.00131 

.00115 

•00183 

.00932 

4 

t.i,  flap  ivR.corr.cn, 

51423 

.00000 

•0027b 

•00142 

.00102 

.00146 

.00099 

.00164 

.00000 

•OOOOO 

.00929 

8 

i.o. t.  imd. 

23Au200 

.00067 

•00087 

•00063 

.00048 

.00053 

.00092 

.00063 

.00067 

•00077 

.00617 

6 

maii  ruit  cormoL 

42127 

•00036 

•0006b 

•00097 

.00055 

.00042 

.00018 

.00121 

.00067 

•00060 

.00561 

7 

on.  com.  PAR  EL 

51 4s  1 

•00045 

•00063 

.00065 

.00048 

.00067 

.00045 

.00075 

.00061 

•00085 

.00570 

8 

FUEL  PLOW  I HD. 

314  j3 

•0004b 

•00063 

.00065 

.00046 

.00066 

.00045 

.08074 

.00081 

•00082 

.00567 

9 

OIL  PRESS  IHD. 

37115 

•00041 

.00055 

.00083 

.00058 

.00042 

•00014 

.00063 

.00063 

•00069 

.00526 

10 

YAH  RATE  OYRO 

23A93 

.00052 

•00067 

.00046 

.00037 

.00041 

.00070 

.00046 

.00052 

•00089 

.0047* 

11 

TEMP.  AMPL. 

42210 

•00023 

•00071 

•00061 

.00045 

.00035 

.00015 

.00100 

.00056 

•00039 

.00465 

12 

C.8.D. 

4513C 

.00056 

•00023 

•00036 

.00038 

.00013 

.00051 

.00051 

.00064 

.00101 

.00437 

13 

HYD.  POMP 

40112 

•00032 

•0004b 

•0004b 

.00033 

.00047 

.00032 

.00053 

.00056 

•00089 

.00405 

14 

FIRE  HARM  LIT 

I43U0 

.00032 

.00039 

.00042 

.00036 

.00039 

.00038 

.00055 

.00049 

•00068 

.00395 

18 

PUP  BY8T. 

57116 

•00031 

.00041 

•00062 

.00041 

.00031 

.00010 

.00062 

.00062 

•00052 

.00392 

1* 

PITCH  RATE  OYRO 

51844 

•00061 

•OOOOO 

•OOOOO 

.00013 

.00045 

•00049 

.00091 

.00110 

•OOOOO 

.00369 

17 

FUEL  OUAHTITY  IHD. 

4631100 

•00000 

•OOOOO 

•OOOOO 

.00087 

.00058 

.00058 

.00067 

.00068 

•OOOOO 

.00358 

18 

51801 

•00000 

•OOOOO 

•OOObH 

.00058 

.00082 

.00057 

.00060 

.OOOOO 

•OOOOO 

.00345 

19 

23AoA 

•00037 

•0004^ 

•00034 

.00026 

.00029 

.OOOSC 

.00034 

.00037 

• 00042 

.00337 

20 

51442 

•00025 

•0003b 

.00037 

.00026 

.00037 

.00026 

.00042 

.00046 

•00047 

.00321 

21 

57112 

•00025 

.00033 

•OOObO 

.00034 

.00025 

• OOOOO 

.00050 

.00050 

•00042 

.00317 

22 

13347 

•00002 

•00119 

.00000 

.00000 

.00000 

.00000 

.00000 

.00156 

•00032 

.00309 

23 

41552 

•00025 

.00031 

.00032 

.00022 

.00047 

.00028 

.00032 

.00038 

•00044 

.00299 

24 

47111 

•00000 

•OOOOO 

.00034 

.00049 

.00106 

.00063 

.00042 

.00000 

•OOOOO 

.00294 

25 

14540 

.00024 

.00029 

.00031 

.00026 

.00029 

.00026 

.00041 

.00036 

•00048 

.00292 

26 

46232 

.00000 

.00040 

.00040 

.00040 

.00027 

.00027 

.00036 

.00033 

•OOOOO 

.00245 

27 

49122 

•00016 

.00023 

.00026 

.00018 

.00026 

•00016 

.00030 

.00032 

•00033 

.00226 

28 

46171 

.00000 

•0003o 

.00036 

.00037 

.00024 

.00024 

.00035 

.00030 

•OOOOO 

.00222 

29 

14553 

.00016 

.00021 

•00023 

.00020 

.00021 

.00021 

.00030 

.00027 

•00036 

.00217 

30 

11331 

•00017 

.00022 

.00017 

.00013 

.00032 

.00024 

.00022 

.00029 

.00041 

.00217 

31 

2931E 

.00023 

.00030 

.00022 

.00016 

.OOOlO 

.00031 

.00022 

.00023 

•00027 

.00212 

32 

571  111 

.00015 

.00020 

.00030 

.00020 

.00015 

.00005 

.00030 

.00030 

•0002b 

.00190 

33 

51627 

•00000 

.00063 

•OOOOO 

.00000 

.00000 

.ooooo 

.00045 

.00081 

• OOOOO 

.00169 

34 

29311 

•00016 

.00024 

.00017 

.00013 

.00015 

.00025 

.00017 

.00018 

•00021 

.00168 

35 

57117 

•00012 

.00017 

.00025 

.00017 

.00013 

.00004 

.00025 

.00025 

• 00021 

.00159 

36 

44112 

•00011 

.00013 

.00017 

.00013 

.00017 

.00017 

.00020 

.00020 

• 0002b 

.00154 

37 

14822 

.00012 

• 00013 

.00016 

.00014 

.00015 

.00015 

.00021 

.00019 

• 0002b 

.00152 

38 

14823 

.00012 

• 0001b 

.00016 

.00014 

.00015 

.00015 

.00021 

.00019 

• 0002b 

.00152 

39 

51*11 

•ooooo 

.00071 

• 00015 

.00010 

.00015 

.00010 

.00017 

.00009 

•OOOOO 

.00147 

40 

*72  IS 

•00000 

•OOOOu 

.00011 

.00028 

.00059 

.00035 

.00014 

.00000 

• OOOOO 

.00147 

41 

23Au3 

•00016 

• 00020 

• 00015 

.00011 

.00012 

.00021 

.00015 

.00016 

.00018 

.00144 

42 

14810 

•00012 

•ooow 

.00015 

.00013 

.00014 

.00014 

.00020 

.00017 

•00023 

.00142 

43 

23Ao2lU 

.00015 

• 00019 

.00014 

.08011 

.00012 

.00020 

.00014 

.00016 

.00017 

.00137 

44 

13211 

.00002 

•OOOlj 

•OOOll 

.00007 

.00007 

.00007 

.00009 

.00037 

•00039 

.00137 

45 

514J4 

.00010 

.00014 

.00015 

.00010 

.00015 

.80010 

.00017 

.00018 

• 000t«» 

.00128 

46 

12310 

•OOOOO 

• 0000b 

.00024 

.00017 

.00023 

.00017 

.00025 

.00009 

•OOUOO 

.00123 

47 

2384340 

•ooooo 

.00023 

.00016 

.00012 

.00014 

.00024 

.00016 

.00017 

• ooooo 

.00122 

48 

29312 

.00011 

•oooiv 

• 00012 

.00009 

.80010 

.0OU18 

.00012 

.00012 

• 00013 

.00116 

49 

13111 

.00002 

.00017 

• OOOlO 

.00006 

.1)000., 

.00006 

.00008 

.00025 

.00035 

.00115 

50 

293lu 

.00012 

• OOOlt, 

•OOOll 

.00009 

.00009 

.00016 

.00011 

.00012 

.00014 

.00110 

51 

14510 

.00006 

• 00010 

• OOOll 

.00009 

.00010 

.00010 

.00015 

.00013 

.00017 

.00103 

52 

1 4 8 1 fa 

•00006 

• OOOlO 

• OOOll 

.00009 

.00010 

.00010 

.00015 

.00013 

• 00017 

.00103 

53 

12333 

•ooooo 

• 0000b 

.00020 

.00014 

.00019 

.00014 

.00021 

.00008 

•OOOOO 

.00102 

54 

41132 

•00002 

• 00009 

.00012 

.00010 

.00022 

.00013 

.00015 

.00015 

• 0000^ 

.00101 

5b 

‘ 

2°C  15 

•00010 

.00013 

.00009 

.00007 

.00008 

.00014 

.00009 

.00010 

• 00012 

.00092 

56 

23AnO 

•00010 

.00013 

•00009 

.00007 

.00008 

.00014 

.00009 

.00010 

• 00(112 

.00092 

57 

14558 

.00001 

• 0002«; 

• 00001 

.ooooi 

.00001 

.00001 

.00017 

.00043 

•00002 

.00089 

58 

1323* 

.00001 

•00012 

•00007 

.00004 

.00004 

.00004 

.00006 

.00024 

.00024 

.00086 

59 

51*45 

•ooooo 

.00016 

.00012 

.00008 

.00012 

.00004 

.000  3 

.00011 

•OOOOO 

.00082 

60 

42128 

.00005 

.00012 

.00013 

.00008 

.00006 

.00002 

..00'  ' 

.00009 

•U0008 

.00080 

61 

14423 

•ooooo 

.00022 

•00009 

.00005 

.00005 

.00005 

.00007 

.00027 

• OOOOO 

.00079 

62 

4622* 

•OOOOO 

•00012 

•00014 

.00014 

.00008 

.00108 

.00012 

.00010 

•ooooo 

.00078 

63 

4513* 

.00011 

.00004 

.00006 

.00006 

.00002 

.00009 

.00009 

.00011 

• 00019 

.00077 

64 

41125 

•ooooo 

•OOOOO 

.00009 

.00014 

.00029 

.00017 

.00009 

.00000 

•ooooo 

.00077 

65 

23AA4 

•00008 

•OOOll 

• 00008 

.00006 

.00007 

•OOOll 

.00008 

.00008 

.00010 

.00077 

66 

41148 

•00001 

• ooooc 

•00009 

.00008 

.00017 

.00010 

.00011 

.oooii 

•00002 

.00075 

67 

461hE 

•OOOOO 

•00013 

•OOOll 

• ouch 

.00007 

.00000 

.oooii 

.00012 

•ooooo 

.00073 

68 

1*332 

•ooooo 

•OOOOv 

.00010 

.00006 

.00009 

.00009 

.00013 

.00012 

• ooooo 

.00070 

69 

11333 

.00014 

•OOOOO 

•ooooo 

.00000 

.ooooo 

.00100 

.00000 

.00000 

•00086 

.00070 

70 

13143 

•00001 

•0001b 

.00004 

.00002 

.00002 

.00002 

.00003 

.00025 

• 00015 

.00069 

71 

45112 

•ooooo 

•00007 

.00009 

.00009 

.00003 

.00012 

.00012 

.00017 

• OOOOO 

.00069 

72 

4631* 

•ooooo 

•OOOOO 

•OOOOO 

.00017 

.00011 

.OOnll 

.00017 

.00013 

•ooooo 

.00069 

73 

46431 

•ooooo 

• 00010 

• OOOll 

.00011 

.00007 

.00007 

.00011 

.00012 

•ooooo 

.00069 

74 

51646 

•ooooo 

•0001b 

•OOOlO 

.00007 

.00010 

.00007 

.00011 

.00009 

• ooooo 

.00069 

75 

41216 

•ooooo 

•ooooo 

•00006 

.00011 

.00024 

.00014 

.00009 

.00000 

• ooooo 

.00066 

76 

42111 

•00001 

•00007 

•00012 

.00008 

.00007 

.00003 

.00019 

.00008 

•ooooi 

.00066 

77 

14115 

•ooooo 

•0000b 

• 00009 

.00008 

.00000 

.00008 

.00012 

.00010 

•ooooo 

.00063 

78 

4SU2 

•ooooo 

•OOuOo 

•00008 

.00008 

.00003 

.OOulO 

.00010 

.00014 

•ooooo 

.00059 

79 

1453  0 

•00005 

•0000c 

•00006 

.00005 

.00006 

.00005 

.00008 

.00007 

•00009 

.00057 

80 

46167 

•ooooo 

•00006 

•00009 

.00009 

.00006 

.00006 

.00009 

.00009 

•ooooo 

.00056 

81 

47117 

•ooooo 

•OOOOU 

•OOOlO 

.00008 

.00016 

.00010 

.00010 

.00000 

• ooooo 

.00056 

82 

4521C 

•OOOOO 

•00003 

•00007 

.00008 

.00003 

.00010 

.00010 

.00013 

•ooooo 

.00054 

83 

51424 

•00002 

•oouo* 

•00006 

.00005 

.00008 

.00005 

.00008 

.00005 

•00004 

.00053 

64 

111  1410 

•00004 

•0000b 

•00004 

.00003 

.00008 

.00006 

.00006 

.00007 

.00009 

.00052 

85 

23AJ2 

.00006 

•00007 

•00005 

.00004 

.00004 

.00006 

.00005 

.00006 

• 00006 

.00051 

86 

5711* 

.00004 

•00003 

•00008 

.00005 

.00004 

•00001 

.00006 

.00008 

• 00007 

.00050 

87 

14811 

•00004 

•00005 

•00005 

.00004 

.00005 

.00005 

.00007 

.00006 

• OOOOU 

.00049 

88 

45130 

•00007 

•00003 

•00004 

.00004 

.00001 

.00005 

.00006 

.00007 

• 00012 

.00049 

69 

4 1 12E 

•ooooo 

•ooooo 

•00004 

.00010 

.00020 

.00010 

.00005 

.00000 

•ooooo 

.00049 

90 

42122 

.00003 

.00007 

.00008 

.00004 

.00003 

.ooooi 

.00009 

.00005 

• 00005 

.00045 

91 

11334 

.00004 

•00003 

•00003 

.00003 

.00006 

.00005 

.00004 

.00006 

• 00009 

.00045 

92 

1111420 

•00003 

•00004 

•00004 

.00003 

.00007 

.00005 

.00005 

•00006 

• 00007 

.00044 

93 

23*4440 

.00003 

•00007 

•00005 

.00004 

.00004 

.00007 

.00005 

.00005 

•00004 

.00044 

94 

23*1140 

.00005 

• OOOOu 

•00004 

.00003 

.00004 

.00006 

.00004 

.00005 

.00005 

.000*2 

95 

123A2 

•ooooo 

•00003 

•00008 

.00006 

.00008 

• 00006 

.00008 

.00003 

•ooooo 

.00042 

96 

45123 

•ooooo 

•00004 

•00006 

.00006 

.00002 

.00007 

.00007 

.00010 

•ooooo 

.00042 

97 

D*3 


total  chit 


Tm* 


O 

WUC'S  RANKED  ACCORDING  TO  CRITICALITY 


— — CRITICALITIES  IT  fLtOMT  IWASC 

M*.  PHI  PH2  PH3  PH*  PHS  PH6  PHT  PH2  PM9  OUT  RANK 


stumo 

.00321 

.00*36 

.006*7 

.00431 

.00322 

.00107 

.006*5 

.006*4 

.06836 

.6*063 

1 

COWROL  AWL. 

UM 

.00090 

.00110 

.60106 

.00021 

.02197 

.201*6 

.601*6 

.00172 

.0620* 

.0126* 

2 

CAROPT 

*2141 

.000M 

.0015* 

.00170 

.00096 

.0007* 

.6*032 

.06211 

.00116 

.00002 

.00962 

3 

A.O.  ORXRATOR 

1*855 

.00076 

.00091 

.2*099 

.60*24 

.02892 

•69*91 

.66131 

.60118 

.06183 

.66932 

* 

t.b.  pup  mt.cfln.cn.. 

51*23 

.60000 

.00276 

.1*1*2 

.6*1*2 

.2914* 

.69699 

.661*4 

.00000 

.0600* 

.62929 

t 

I.O.T.  OB. 

IMUtl 

.00067 

.00007 

•66063 

.66642 

.89983 

.9*692 

•64663 

.00067 

.06677 

.62617 

• 

mu  vm  CONTROL 

*21*7 

.00036 

.00005 

.60097 

.00258 

.88842 

.62012 

.60121 

.00067 

.00060 

.66861 

7 

am.  com.  PAUL 

51**1 

.000*5 

.00063 

.00068 

.0014* 

.088*7 

.000*8 

.00078 

.00061 

.00003 

.10570 

• 

POBLPUH  no. 

SIM 

•000*5 

.00063 

.00065 

.10046 

.080*6 

.00648 

.00074 

.00061 

.00002 

.00867 

9 

on.  mh  no. 

STltS 

.000*1 

.00085 

.00003 

.00*8* 

.0*6*2 

•9001* 

.40023 

.60063 

.00064 

.6*826 

16 

TAN  R MB  01K> 

2SA9S 

.00082 

.000*7 

.000*6 

.68*37 

.6*241 

.00070 

.02*42 

.00052 

.00089 

.46474 

11, 

IMP.  AWL. 

*2210 

.00023 

.00071 

.000*1 

.60*48 

.0**38 

.10018 

.00160 

.00086 

.00039 

.••463 

12  C.S.P. 

•S13C 

.00086 

.00025 

.00036 

.00936 

.00013 

.00081 

.00081 

.000*4 

.00101 

.00437 

13 

BID.  IMP 

Mil* 

.00032 

.000*5 

•000*6 

.00033 

.00047 

•00032 

.00083 

.00056 

.00089 

.60405 

1* 

rm  ham  ut 

1*S«0 

.00032 

.00030 

.000*2 

.00036 

.00039 

.20032 

.00088 

.00049 

.00065 

.00398 

15 

PUP  MM. 

57116 

•00031 

.000*1 

.00062 

.00041 

.00031 

.20210 

.00962 

.00062 

.00082 

.60392 

16 

PUCK  MTS  OTRO 

S10** 

.00061 

.00000 

•OOOOO 

.00013 

.00*48 

.000*9 

.16191 

.00110 

.00000 

• C0369 

IT 

fOSL  QUANTITY  ISD. 

*031100 

.00006 

.00000 

.00000 

.00007 

.0008* 

•0008* 

.000*7 

.00062 

.00000 

.00332 

12 

51051 

.00000 

•OOOOO 

•00066 

.00080 

.00082 

.00057 

.00060 

.00000 

.OOOOO 

.00345 

19 

23At>A 

.00037 

•000*6 

.9003* 

.00026 

.00029 

.00080 

.00034 

.00037 

.000*2 

.00337 

20 

51*h2 

.00028 

.00035 

.00037 

.00026 

.00037 

•00016 

.00042 

.00046 

.000*7 

.00321 

21 

57112 

•0002S 

.00033 

.00050 

.00034 

.00*28 

•6000* 

.11150 

.00080 

.000*2 

.00317 

22 

133*7 

.00002 

.00119 

.00000 

.00000 

.00000 

.60300 

•ooooo 

.00186 

.00032 

.00309 

23 

*1852 

.00025 

.00031 

.00032 

.00022 

.00047 

•10020 

.00032 

.00030 

.0004* 

.00299 

2* 

*7111 

.00000 

•OOOOO 

.0003* 

.000*9 

.00106 

.00063 

.00042 

.00000 

.00000 

.00294 

25 

1*8*0 

.0092* 

.00029 

.00031 

.00026 

.00029 

.00020 

.000*1 

.00036 

.000*6 

.00292 

26 

*6232 

.00000 

.000*0 

.000*0 

.000*0 

.00027 

.00027 

.00036 

.00033 

.ooooo 

.00248 

27 

*9122 

.00016 

.00025 

.00026 

.00010 

.00026 

.00012 

.00030 

.00032 

.00033 

.00226 

22 

*6171 

.00000 

.OOOSo 

.00036 

.00037 

.00024 

.0002* 

.00035 

.00030 

•OOOOO 

.00222 

29 

1*553 

.00010 

.00021 

.00023 

.00020 

.00021 

• 00021 

.00030 

.00027 

.00036 

.00217 

30 

11331 

.00017 

.00022 

.00017 

.00013 

.00032 

•0002* 

.00022 

.00029 

.000*1 

.00217 

31 

2931E 

.00023 

.00030 

.00022 

.00016 

<00012 

.00031 

.00022 

.00023 
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••MM 

•MMI 

ObbAO 

offtfl 

.MOM 

•OOM1 

•MMI 

•OMOO 

.OOOM 

too 

**«* 

.MM 

•MM0 

••MM 

.•MM 

.MOM 

.MMO 

• •MM 

.00103 

•OMOO 

•OOMS 

IH 

MIX 

.HIM 

•NMt 

.•MM 

.MMI 

.••Ml 

•MMI 

Obbbb 

•■■if* 

.OOOM 

•MM! 

.HHI 

107 

*IW 

.MM* 

•MOM 

•MIN 

• ittff 

.••Ml 

•OMM 

•OOOOI 

.00001 

•OMM 

.HH) 

too 

MNS 

.HIM 

.MHO 

••MM 

•MMI 

.••Ml 

•MMI 

.00M0 

• MMO 

•OOMS 

*00 

41523 

•MOM 

•MM) 

•MMI 

.•MM 

.OOOM 

.MOM 

.MMI 

.00001 

•OOOOO 

.00003 

3M 

Mta 

.MM* 

•MM2 

•MM* 

.•MM 

•OMM 

•M000 

.OMM 

.00001 

•OOOOO 

.00003 

3*1 

Mill 

.•MM 

.MOM 

.10000 

.MMI 

.00M1 

•MMI 

.00000 

.00000 

•OOOOO 

.00003 

301 

Mil) 

.•MM 

.••MO 

• MMI 

•MMI 

.••Ml 

.MMI 

.MOM 

.MOM 

•ooooo 

•MM3 

3*3 

Mill 

.MM* 

.MM0 

• MMI 

•MOM 

.••Ml 

•Moot 

.••••• 

.MOM 

•ooooo 

.00000 

304 

win 

•MM* 

.•MM 

•MMI 

•MMI 

.000M 

•MOM 

.MOM 

.OMOO 

•ooooo 

.OOOM 

MS 

MMI 

•MM* 

• MOOD 

.••Ml 

•0MH 

.••OM 

•MOM 

.00M0 

.00001 

.90000 

.00000 

300 

MUI 

.HHf 

.•••00 

•0MII 

•96981 

•OOOM 

•MOM 

.00000 

.00000 

•ooooo 

.00000 

MT 

Will 

.(MM 

• M000 

• MOOl 

.••oil 

• OOOM 

.MOM 

.••too 

.00000 

•ooooo 

.00000 

30b 

Mil) 

•MOM 

.MM0 

•00M* 

.OMM 

•MMI 

•MMI 

.OMOO 

• 

s 

s 

•OOOM 

.00000 

300 

41110 

.HIM 

•M*(0 

• MMI 

•MOM 

•MMI 

•hhi 

.HM0 

.00000 

.00000 

.00000 

310 

mil 

•000M 

.•0000 

•MMI 

• IMM 

•OMM 

•OOOM 

.••Ml 

.00001 

•ooooo 

.00000 

311 

2M43JU 

• tlOM 

• MOOl 

.00101 

.00001 

•M000 

•MOOl 

.00000 

.00000 

•ooooo 

.00000 

311 

142M 

.ooom 

.Mill 

•ooooo 

.•MOO 

.MOM 

•M000 

.MMO 

.00001 

•OOOOO 

.00000 

313 

1M1) 

.••••• 

.MOOl 

.•0000 

.00000 

.00000 

• Moot 

•00M0 

.00001 

•OOOOO 

.00000 

314 

1433? 

.••••• 

.•0000 

.0M00 

•OOOOI 

.M000 

.000M 

.MOOl 

.00001 

•OOOOO 

.00000 

31S 

mto 

.••••• 

.00001 

•MOM 

•M00* 

.OOOOO 

•M000 

.00000 

.00001 

•OOOOO 

.00000 

310 

1334b 

.OMOO 

.Hill 

•MMO 

.00001 

.MOM 

•ooooo 

.00000 

.00001 

.00000 

.00000 

317 

Hl)|t 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

.00000 

.00001 

.00001 

•ooooo 

.00000 

310 

MTU 

.00000 

.0000(1 

•ooooo 

.00000 

.00000 

.00000 

.00000 

.00001 

•ooooo 

.00001 

310 

51021 

.00000 

•ooooo 

.00000 

•ooooo 

.00000 

.00000 

.00000 

.00001 

.00000 

.00001 

310 

51055 

.00000 

.01000 

• 00IM 

.00000 

.00001 

.00000 

.00000 

.00000 

•onooo 

.00001 

321 

23**5 

.00000 

•00000 

•ooooo 

.10000 

•ooooo 

.00001 

.00000 

.00000 

•ooooo 

.00001 

311 

1462b 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00001 

.00000 

•ooooo 

.00001 

323 

?»C17 

.00000 

.ooooo 

.00000 

.ooooo 

•ooooo 

•ooooo 

.OOOM 

.00001 

•ooooo 

.00001 

324 

mac 

.00000 

.00000 

.00000 

.00000 

.00001 

•ooooo 

.00000 

.ooooo 

•ooooo 

.00001 

325 

4111U 

.00000 

.00000 

•ooooo 

.00001 

.00001 

.00000 

.00000 

.00000 

•ooooo 

.00001 

32b 

4111F 

.00000 

•00000 

•ooooo 

.ooooo 

.00001 

•ooooo 

.00000 

.00000 

•ooooo 

.00001 

317 

HlltH 

.ooooo 

.00000 

.00000 

.00001 

.00001 

•OOOOO 

.00000 

.00000 

•ooooo 

.00001 

32* 

45114 

.00000 

•00000 

•ooooo 

.0000* 

.00000 

.OOOOO 

.00000 

.00601 

•ooooo 

.00001 

314 

4M  17 

.00000 

.00000 

.00000 

.00001 

.00000 

•oouoo 

.00000 

.00.91 

• ooooo 

.00001 

330 

M«b 

.00000 

.00000 

.00000 

.00000 

.00000 

•OOOOO 

.00000 

.00001 

•onooo 

.00001 

331 

Sl«25 

.ooooo 

.ooooo 

.00000 

.00000 

.00000 

.00000 

.00000 

.ooooi 

•ooooo 

.00001 

331 

46433 

.00000 

.00000 

.00000 

.00000 

.00000 

• OOOOO 

.00001 

.00000 

•ooooo 

.00001 

333 

47113 

.00000 

.00000 

•ooooo 

.00000 

.00001 

.00(100 

.00000 

.00000 

•onooo 

.00001 

334 

47212 

.ooooo 

.00000 

•ooooo 

•OOUOO 

•ooooo 

•ooooo 

•ooooo 

• ooooo 

•onooo 

•ooooo 

47227 

.00000 

• OOOOO 

•ooouo 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

47217 

.00000 

.00000 

.00000 

.oouoo 

•ooooo 

.00000 

•ooooo 

•ooouo 

•ooooo 

•ooooo 

47221 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

MllC 

.00000 

.00000 

•ooooo 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

Ml  IF 

.00000 

•OOOOO 

.00000 

.00000 

.00000 

•ooooo 

•ooooo 

•ooouo 

•ooooo 

•onooo 

Mill 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

MIU 

.00000 

•0000O 

.ooouo 

.ooooo 

.00000 

.OOOOO 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

1)113 

.00000 

•OOOOu 

•ooooo 

• OOOOO 

.00000 

.00000 

•ooooo 

•ooooo 

•uoooo 

.00(100 

sam 

.00000 

•ooooo 

•oouoo 

•ooooo 

.00000 

•OOOOO 

•ooooo 

•ooooo 

•onooo 

•ooooo 

sail 

.00000 

.00000 

.00000 

•ooooo 

•ooooo 

.08000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

MIU 

•ooooo 

•00000 

.00000 

.00000 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

SI  115 

.00000 

.00000 

•ooooo 

•OOOOO 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

5 ms 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooouo 

•ooooo 

siUb 

.00000 

•OOOOu 

•ooooo 

•OOOOO 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

Miss 

.00000 

• OOOOO 

•ooooo 

.00000 

•ooooo 

.00000 

•ooooo 

•09000 

•oouoo 

•ooooo 

wm 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

•ooooo 

• OOu'O 

•ooooo 

•ooooo 

44332 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

45U5 

.00000 

•OOOOu 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4521C 

.00000 

•00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4521F 

.00000 

.00000 

•ooouo 

.00000 

•ooooo 

.00000 

•ooooo 

•ooooo 

•OOOOO 

•ooooo 

4h?l* 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•OOOOO 

•ooooo 

45216 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

.00090 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

45115 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4521b 

.00000 

.00000 

•OMOO 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

45312 

.00000 

•OOOOO 

• OMOO 

.00009 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4S32C 

.00000 

•ooooo 

.00000 

.00000 

• ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

453S1 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

• OOOOO 

•ooooo 

•ooooo 

•ooooo 

45327v0 

.00000 

•ooooo 

•ooooo 

• OOOOO 

•ooooo 

•ooooo 

• OOOOO 

•ooooo 

•ooooo 

•ooooo 

46*11 

•ooooo 

.01000 

. 10000 

•ooooo 

•ooooo 

•ooooo 

• 03000 

•ooooo 

•ooooo 

•ooooo 

46210 

•ooooo 

.00000 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4bm 

.00000 

•OOOOO 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4bl  11 

.00000 

•OOOOO 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

46U3 

.00000 

• OOOOO 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4614b 

•ooooo 

.00000 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41UN 

.00000 

.00000 

•ooooo 

.00000 

•ooooo 

•M000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41120 

.00000 

.01000 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•OOOOO 

•ooooo 

41110 

.00000 

•00000 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41111 

.00000 

•ooooo 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

.00006 

4131b 

.00000 

•ooooo 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41311 

.00000 

•ooooo 

•ooooo 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41313 

.00000 

•OOOOO 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41316 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41113 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

•00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4131* 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41145 

.00000 

.50000 

•ooooo 

•ooooo 

.0*0(0 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41151 

.00000 

.00000 

•ooooo 

•ooooo 

• 00059 

•ooooo 

•ooooo 

•oouoo 

•ooooo 

•ooooo 

41153 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

41153 

.00000 

•ooooo 

• OMOO 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

47111 

.00000 

•ooooo 

.10000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

47I2N 

•ooooo 

•ooooo 

•ooooo 

•00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4?lSl 

.00000 

.00000 

•ooooo 

•OOOOO 

•ooooo 

•ooooo 

•ooooo 

,ooo«: 

.ooooo 

•ooooo 

41141 

.00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

4411b 

.00000 

•00000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

441 1C 

.00000 

•ooooo 

•01000 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

44H0 

.00000 

•ooooo 

•ooooo 

•ooooo 

.00900 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

44215 

•onooo 

•oouoo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 

•ooooo 
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CRltlCAutTICS  *V  FUOHT  PHAM  ———————  — — — TOTAL  CHIT 


«uc 

PHI 

PHI 

PHJ 

PH* 

PM* 

PH* 

PHT 

PH* 

PH* 

CHIT 

**12* 

•6*6*6 

.**•*0 

•M*00 

.OHM 

•MM* 

• MM* 

• MMO 

•000M 

.0*000 

.00060 

Mil* 

*6*6* 

•■MM 

.6*6*0 

•*M00 

•MMO 

.MM* 

•M0*0 

•MOM 

.06000 

.000*0 

.MIM 

HSU 

.66666 

•MMO 

.00*00 

.000** 

.66666 

•M00* 

.MOM 

.00000 

.00060 

.MOM 

**121 

****** 

•MHO 

•*M*0 

.06*6* 

****** 

•MM* 

****** 

•ooooo 

.*M0* 

.MM* 

HUT 

•MM* 

.MMI 

•ooooo 

.tOM* 

.666*6 

•MOM 

•MM* 

• M000 

•0MM 

.MM* 

mil 

.MM* 

•MMO 

• MMO 

• 00M6 

. ***** 

•MOO* 

•MM* 

• MOOO 

.00066 

•MM* 

**12* 

.00006 

.*•000 

.00000 

.0000* 

.000*0 

.*0000 

.MOM 

.00000 

.00000 

.*0M* 

**m 

.**••6 

•**000 

.00000 

.00006 

• 000M 

•ooooo 

.000*0 

•ooooo 

.00060 

.00000 

HIM 

.*0000 

.*•000 

.60000 

.000*0 

.06660 

.*0000 

.0*000 

.00000 

.00000 

•ooooo 

mn 

.06666 

.•MOO 

.***00 

.HIM 

. ***** 

•MOM 

.MM* 

•ooooo 

•ooooo 

•*MM 

mu 

«0**6I 

.MMO 

.00000 

•000M 

•MM* 

■66* 66 

.*•00* 

•ooooo 

.00000 

.MOM 

mu 

.*••*6 

•*M00 

•0MM 

.0000* 

•MOM 

•MOM 

• MM* 

.00000 

.00000 

.MM* 

1*113 

.00066 

.00000 

.00000 

.0000* 

• M000 

• MOO* 

•ooooo 

.00000 

.00000 

.000*0 

Mill* 

.00000 

•M000 

.00000 

.00060 

•ooooo 

.00000 

.00000 

.00000 

.00000 

•ooooo 

**111 

•0*000 

.**000 

.00000 

.0000* 

.000*0 

•ooooo 

.000*0 

.00000 

.00000 

.000*0 

«*11« 

.*•00* 

•*M00 

•MOOO 

• MM* 

•MM* 

•MOM 

•IHM 

.00000 

.00000 

.*•••• 

**115 

•MOO* 

•MMO 

.00000 

.***•• 

•MM* 

•M000 

.OHM 

.00000 

•ooooo 

•M6M 

**11* 

.000** 

.00*00 

.000*0 

.MM* 

.M000 

• MOO* 

.**00* 

.00060 

.0000* 

.00*00 

**117 

.00000 

.00000 

.00000 

• M00* 

.0000* 

•ooooo 

•ooooo 

.00000 

•ooooo 

•ooooo 

Hill 

.0000* 

•0*000 

.00000 

•ooooo 

.00000 

.00000 

•ooooo 

.00000 

•ooooo 

•ooooo 

**11F 

.00000 

•ooooo 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

•ocooo 

.00000 

**116 

.00006 

.*0000 

.40000 

.00000 

.0*000 

•ooooo 

.00000 

.00000 

.00000 

.00000 

**11H 

.000** 

.*0000 

.00000 

.00000 

.00000 

.00000 

.00600 

.00000 

.00000 

.00000 

**11J 

.00006 

•0*000 

.00000 

.00000 

.00000 

•ooooo 

.000*0 

.00000 

.00000 

.00000 

*<11L 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

•ooooo 

•ooooo 

.00000 

.00000 

HUH 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

.00000 

HUN 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

• OOOOO 

.00000 

.00000 

•OOOOO 

1*631 

.00000 

.00000 

.00000 

.00000 

•60000 

.00000 

•OOOOO 

.00000 

.00000 

.00000 

23M110 

.ooooo 

.00000 

.00000 

.00000 

.00000 

• M000 

•ooooo 

.00000 

.00000 

.00000 

13MN 

.00000 

.00:00 

.00000 

.00000 

.00000 

•ooooo 

.00000 

•ooooo 

.00000 

.00000 

13*1C 

.00000 

.00000 

.00000 

.00000 

.90000 

.00000 

.00000 

.00000 

.00000 

.00000 

13*22 

<00000 

.00000 

.00000 

.00000 

.00000 

.00000 

• ooooo 

.00000 

.ooooo 

.00000 

13317 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

.00000 

131!>2 

.00000 

.ooooo 

.00006 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

13153 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

,00000 

.ooooo 

.00000 

.00000 

13155 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

•ooooo 

.00000 

.00000 

.00000 

1*331) 

.00000 

•ooooo 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

.00000 

1*2*0 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

.00000 

.00000 

1351b 

.00000 

•ooooo 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

13516 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

•ooooo 

.00000 

.00000 

13612 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

.00000 

.00000 

11120 

.00000 

• 0000(1 

.00000 

.00000 

,00000 

•ooooo 

.00000 

.00000 

.00000 

.00000 

•1310 

.00000 

.00000 

.00000 

.00000 

.00000 

•00R00 

.00000 

.ooooo 

.00000 

.00000 

562bU 

.ooooo 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

56*50 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

36661 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.oooco 

.00000 

.00000 

.00000 

51852 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

.00000 

.00000 

516*7 

.00000 

.00000 

.00000 

,00000 

.60000 

.00000 

.00000 

.00000 

.00000 

.00000 

56665 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

67000 

.00000 

.00000 

.00000 

.00000 

.00000 

•ooooo 

.00000 

.00000 

.00000 

.00000 

633*tu0 

.00000 

.00000 

.00000 

.00000 

.00000 

•QOuOO 

.00000 

.00U00 

.00000 
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APPENDIX  E 


E.  1 MODE  L DERIVATION 

In  this  appendix,  models  are  presented  for  combining  phase  sensitivity  and 
reliability  values  into  an  overall  measure  of  element  criticality.  The  basic  model 
for  the  combining  process  is  as  follows: 


p * •*>  - X P<V«V  p*kl*k>  - Jj  P'^k^k'  \ 


where:  n is  the  number  of  phases; 

P(A , X)  is  the  overall  criticality  of  element  X; 

P(^,0k)  is  the  probability  that  element  X will  be  failed  in  the  phase; 

P(^.  jX. ) is  the  sensitivity  of  element  X in  the  k^1  phase  (Su),  i.  e. , the 
probability  of  accident  in  phase  k given  X that  is  failed  in  that 
phase. 

The  quantity  P(Xk,0fc)  represents  the  joint  occurrence  of  failure  of  the  Xth 
element  and  occurrence  of  the  phase.  If,  for  example,  phase  3 were  being  con- 
sidered and  X had  in  fact  failed  in  phase  2,  the  event  (Xj»03)  will  occur  if  no 
accident  resulted  in  phase  2 and  a decision  was  made  to  proceed  to  phase  3 (either 
knowing  that  X was  failed  or  not  knowing  such  failure  took  place).  The  no-accident 
occurrence  probability  is  simply  the  complement  of  the  phase  sensitivity  of  the 
element.  Given  element  failure,  however,  a phase-transition-probability  matrix 
must  also  be  considered. 

If  P(Xk)  represents  the  probability  that  X first  fails  in  the  k^1  phase,  the  overall 
criticality  (assuming  a 3-phase  mission)  can  be  expressed  as  follows: 


P(^f,X)  = P(Xj)  {Sx  + (1-Sj)  P(l,2|Xr  1)  [S2  + (1-S2)  P(2,3|X2,  J)S3]} 

+ (1-Sj)  P(l,3  Xj.Jf)  Sg 
+ P(ff2)  {S2  + (1-S2)  P(2,3|X2,7)S3} 

+ {s3} 

where:  = P(^f|c!^c)  = sensitivity  in  phase  k; 

P(i,j|!R.,^)  is  the  probability  of  a transition  from  phase  i to  phase  j, 

1 given  that  X is  failed  in  the  i«*  phase  and  no  accident  occurs. 


} 

i 

i 

j 


i 

I 
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To  explain  this  equation  further,  consider  the  second  term, 


P(X»2)S2  + P(Xy  (1-S2)  P(2,3|X2,  J)S3, 

which  represents  the  probability  that  either: 

a.  X first  fails  in  phase  2 and  an  accident  occurs,  i.  e. , P(S,)S2;  or 

b.  X first  fails  in  phase  2 but  no  accident  occurs;  and  there  is  a transition 
to  phase  3,  in  which  an  accident  occurs,  i.  e. , 

T>(X^)(1-S2)P(2,3|X2,  J?)S3. 

By  equating  the  coefficients  of  in  the  two  models  for  P (A,  X),  we  find  the  following 
equations  for  P(Xjc,0jc): 


P(Xr  0X)  = P(X’1) 

P(X2,  02)  = P(X’1)(1-S1)P(1, 2|Xlt  X)  + P(X*2) 


P(Xg,03)  = P(yi)(l-S1){P(l,2|X1,J)(l-S2)P(2,3|X2,^)  + P(l,3|X1,J)} 
+ P(y2)(l-S2)P(2,3|x2,^)  + P(X»3> 


Therefore  the  coefficient  of  the  sensitivity  value  in  the  basic  overall  mission 
criticality  expressions  is  seen  to  be  a function  of  the  phase-dependent  first-failure 
probabilities  P(XU;  the  phase  transition  probabilities  given  element  failure  but  no 
accident  P(i,  and  the  sensitivity  value  of  the  previous  phase  (1-Sj). 

A general  expression  for  P(Xjc>  0k) • leading  to  a matrix  formula  for  overall 
criticality,  will  now  be  developed.  From  straightforward  considerations,  we  can 
write 


p<Vk>  - j!  p^)p»kix)) 

where  P(0ic|Xj)  is  the  probability  that  phase  kwill  be  attempted,  given  X is  failed 
in  the  jth  phase  [P(0k|3?k)  = 1. 0]. 
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The  conditional  probabilities  P(0k|^j)  can  be  obtained  recursively  as  follows: 


P(0kjXk)  = 1.0 

P^klVi*  = (i-sk.1)p<k-1.kIVr^)P(0kl\) 

where:  (1-S,  .)  = 1 - Pl<A  |X. ) = P(T|S  ) = probability  of  no  accident  in  the  ktk 

K“  phase,  given  X is  failed  in  that  phase. 


In  general, 


p<0klxi) = (1"si)  j=f+1  pa.JlXj.^PiO^Xj) 


For  computer  solution  of  mission  criticality,  three  matrices  can  be  set  up  and 
defined  as  follows: 

p = [ pflfy  P(X^)  . . . P(xy) 

ri.o  P(02|x1)  P(03|x1)  m4\\)  . . . P(0jyl)  ' 

1.0  P(03|X2)  P(04|X2)  . . . P(0n|X2) 

1.0  P(04|3^)  . . . P(0n|x3) 

c = 

o ... 

1.0  P(0,JVl> 


Then  it  is  easily  shown  that  the  following  matrix  equation  holds 


P(wf .T?)  - PCS 


It  is  noted  that  PC  is  a vector,  say  (Q*  Q2  • • • Qn)»  where 


Qj  = P<5cr03) 


E.  2 EXAMPLE  OF  MODEL  EXERCISE 

Consider  a three-phase  mission  of  which  100  flights  were  made.  The  results, 
assuming  only  one  possible  element  failure,  are  as  follows: 


Phase: 

02 

h 

Number  of  flights  entering 
phase 

100 

90 

90 

Number  of  flight  elements 
first  failed  in  phase 

20 

10 

5 

Number  of  flights  with  element 
failed  in  phase 

20 

20 

25 

Number  of  transitions  with 
element  failure: 

fyto  02 

10 

— 

— 

fyto  0g 

15 

— 

V°®3 

— 

15 

— 

Number  of  accidents 

5 

5 

8 

A schematic  representation  of  distribution  of  the  100  flights  is  shown  in 
Figure  E-l. 
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PHASE  2 ' PHASE  3 


Distribution 


terms: 


In  this  example  the'  following  would  be  the  observed  values  of  various  probability 


P - (0.20  0.10  0.05) 


S » 0. 25 


PlMPfj.wf)  »-j|  « 2/S 
P(l,3|lCr^)  « jg  - 1/3 

P(2,3|'5?2»*^)  ■ ^ * 1*0 

p(02i*i>  - i - 1/2 

P(03l*l)  » - 8/8 

P(08^2>  - *§  * 8/4 


The  last  three  probabilities  also  can  be  obtained  from  the  model  as  follows: 

P(02|71)  - (1-S1)P(1,2|'3?1,^)P(02|T?2) 

- 3/4  x 2/3  x 1 


P<03!^1)  - (1-Sj)  {P(l,2|3f1,7)P(0g|'X2)  + P(l,3|^rJ)P(0g|3Jg)} 
- 3/4  {2/3  3/4  + 1/3} 


- 3/4  x 5/8  - 5/8 


J ! 


(Continued) 


p<03l*2>  = (l-S2)P(2,3|TC2,^f)P(03|'5Cj) 

= (1-0. 25)(1. 0)(1. 0)  = 3/4 


The  C matrix  is  computed  as: 


1/2  5/8 ' 

1 3/4 

0 1 


and  we  have 


P(J,X)  = (0.20  0.10  0.05) 

\ 1/2  5/8^ 

0 1.0  3/4 

r \ 

0.25 

0.  25 

r — 
O 

O 

0.32 
l J 

» (0.20  0 20  0.25) 


ro.  25' 

0.25 

J>-32- 


= 0.05  +0.05  +0.08  = 0.18. 


The  last  matrix  product  is  simply  £ P(3L0.)S.,  the  basic  model  for  accident 
probability.  J=1  J 3 3 


Figure  E-2  is  computer  program  written  in  the  BASIC  language  for  solving  for 
accident  probability  when  the  phase  first-failure  probability  vector,  the  phase 
transition  matrix,  and  phase  sensitivity  vector  are  read-in.  Specific  comments  on 
the  program  are  noted  in  the  exhibit. 


Figure  E-3  is  the  computer  printout  for  the  sample  problem  discussed  above. 


E.  3 CONDITIONS  AND  ASSUMPTIONS 

Several  conditions  and  assumptions  implied  by  the  models  presented  above  are 
discussed  in  this  section. 

Condition  1:  Only  one  element  (or  funotion)  failure  is  generally  considered.  That  is, 
the  term  P(/ , ^represents  the  criticality  cf  element  or  function  X,  assuming  that 
all  other  elements  or  functions  not  in  a redundant  or  back-up  mode  are  not  failed. 

For  elements  in  a redundant  design,  the  sensitivity  values  have  been  obtained  in  a 
manner  that  does  consider  the  possibility  of  failure  of  back-up  elements.  Failures  of 
functions  which  depend  on  A,  however,  are  considered  through  the  link  dependency 
analysis. 
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fhift  KP***  fnV.&fer 

U<Vt  6i») 


Re«<i<»N  fhxic  s <*.«f ivtf)  vccta  (Im  Uo) 


1 DIM  SC10>#  T<10#10>#  PC10> 

2 DIN  CC10*10>#X<1#10>#YC1#10>#ZC|#1> 

7 PRINT 

8 PRINTING*  8P  PHASES  AND  NB*  DP  COMPONENTS  ARE"# 

91NPUT  N8»N3  — — — Ufm 

II  LET  Dl-0  * 

It  PRINT 
IS  LET  Dl«Dt  ♦ I 

14  PRINT"C»HP4NENT  NO*  IS**DI 

15  PRINT 

14  HAT  C •ZCR(N8«N8> 

85  PRINT 

84  PRINT"PHASE  TRANSITI8N  HATRIX" 

87  PRINT  -v 

30  P8R  I«l  T8  N8-1  1 

s * L w Ktr*" 

96  PRINT  "PC"#I#Jl">  ■ "I  TCI# J>  I VKATtri*  *•*) 

40  NEXT  J \ 

43  NEXT  I i 

45  PRINT 

46  PRINT  "FIRST- PAIL  PR8BS" 

2 XVU  #o»  w 

49  HAT  PRINT  P J 

52  PRINT 

54  PRINT"PHASE  SENSITIVITIES"  0 , . ^ mW 

55  HAT  READ  S(N8>  RtM  ***  wvwnv  ) v i 

56  PRINT 

58  HAT  PRINT  S 

AA  ITT  Q/ >S|  • Q 

48  PRINT  "PR8B*  PHASE  J 8CCURS  GIVEN  FAILURE  EXISTS  IN  PHASE  K" 

45  F8K  J»2  T8  N2 

TO  LET  C(J#«l>al*0  . I * f | | j • 

7$  F8R  I»l  T8  J-l  / RouTlHf  -5*v»  C4IC*U1lw| 

V 

90  F8R  H«  K*l  T8  J \ 

95  LET  E«E+T<K#H>4CCH»J>  \ 

100  NEXT  H \ 

105  LET  C<K#J>»<!-S«0)*E  J 

104  PRINT  KJ  J>MCCK#J>"lCCX#*J> 

110  NEXT  I 
US  NEXT  J 

400  HAT  X*  TRNCPJ  . . . . . + pr d f.  T 

410  HAT  Y«X*C  — — — — - — — CsIwUti**.  «J  rLAu*NJ 

414PRINT"PHASE  BCCUKRENCE  WITH  FAILURE  PROBS." 

416  HAT  PRINT  Y /*  . * apr,  C-i 

481  HATZ«Y*S CaMsTwh  *3  rLMyAJ 

4St  PRINT 

459  PRINT"TGTAL  ACCIDENT  PR8B*  THE8R*  IS"»ZCI*I> 

455  PRINT 

500  IP  Dt «N9  THEN  19 
580  RESTORE 

400  DATA  *444647# •9993399*1*0 
410  DATA  *80#  *10*  *05 
480  DATA  *85# *85# *98 
999  END 

ngiiN  E-a.  BASIC  Provrtm  tor  Obtainin*  Ovtndl  Etomant  Criticality  Valuac 


fovtiaO  $*v»  CoImMihj 


PL4#*n3 
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OF  PHASES  ANO  N0*  0F  COMPONENTS  ARE  ?3»1 
COMPONENT  N0.  IS  1 

PHASE  TRANSITION  MATRIX  K^IXlA] 


PC  1 

PC  1 

PC  8 


8.)  « 
3 > • 
3 > « 


0*66666? 

0*3333333 

1 


FIRST-FAIL  PROBS  p£%' J 


0*8 

0.1 

O.OS 


PHASE  SENSITIVITIES  ffefc  !?•»] 


0*85 

0*85 

0*38 


PR0B*  PHASE  J OCCURS  GIVEN  FAILURE  EXISTS  IN  PHASE  K 
1 8 CCK» J)  0*5000008 

8 3 CCK.J)  0*75 

I 3 CCK# J)  0*6850008 

PHASE  OCCURRENCE  WITH  FAILURE  PR0BS* 

• * 

0*8  0.8  0*85 


TOTAL  ACCIDENT  PROB*  THEOR*  IS  0*!8 


Figure  E-3,  Sample  Program  Output 
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Independent  joint  failure  occurrence*  can  be  oonddered  in  a manner  aimilar  to 
that  described  in  Section  E.l,  but  only  at  a considerable  increase  in  oomplexlty.  The 
simplest  case  would  be  to  assume  independence  of  accident  sensitivities  such  that; 


WM  = « i-{i-sk(5)i(i-sk(Yji. 


Under  this  assumption,  the  additional  model  complexity  involves  considering  the 
additional  |¥|  possible  joint-failure  occurrences  (where  M = number  of  elements), 

W |JyA 

and  the  additional  I g I phase  transition  matrices.  Since  M is  quite  large,  such 
inclusion  results  in  a greatly  expanded  problem. 

If  accident-sensitivity  independence  is  not  assumed  (and  realistic  consideration 
would  lead  to  such  conclusion  for  many  cases),  the  problem  oould  well  become 
unsolvable  in  the  practical  sense.  Since  the  major  purpose  of  the  analysis  is  to 
determine  criticality  rankings,  consideration  of  only  single-failure  occurrences  is 
not  unreasonable,  especially  in  terms  of  the  amount  of  effort  and  knowledge  required 
to  do  otherwise.  It  is  noted  however  that  if  certain  elements  or  functions  are  known 
to  be  quite  interactive,  new  pseudo-elements  may  be  defined  to  handle  joint  occur- 
rences for  these  cases.  For  example,  if  X and  Y have  a pronounced  interaction  effect 
with  respect  to  accident  probability,  one  can  introduce  the  pseudo-elements: 


\ =»  *Y,  J2  « Ig  ■ TH 

and  sensitivities  for 'Zi.'Zgt'&S  can  be  developed  to  account  for  the  interactive  effeot. 


Condition  2:  The  first  failure  probabilities  are  a function  of  phase-transition 
probability" anJiTement  reliability.  In  general-  ” 

Pflty  - P|XHr.t  (all.  la  ktt  phase)  - <No-  ot  fl^y>”M£^«r^all.laBh^ 


A model  for  P(3L)  considering  a three-phase  mission  can  be  presented  as 
follows. 

Let  t1.t2.t3  represent  the  duration  of  the  three  phases;  and  let  F(tjc|tj)  repre- 
sent the  probability  that  the  element  fails  within  tj  to  tj  + ty,  given  that  it  nas  survived 


over  tj  operating  hours;  and  let  T » 1 - F.  Then,  assuming  a "new"  element  X at 
the  start  of  the  mission,  * we  have 


P^)  = P<01)F(t1|O)  = F(t1)0)  * 1.01 

P(^2)  - P(01)7(t,|O)P(l,2|X1,01)F(t2|t1) 

Pflty  - Pr0^7<t1|O){P<l,2|X1,01)F(t2|t1)P(2,3|X2,02)F(t3|t14t2) 

+ P(l,3|X1,01)F(tg|t1)} 

If  we  assume  a "standard  mission"  in  which  all  phases  are  performed  in 
sequence  unless  a failure  occurs,  i.  e. , 


P<0j  |X,) 


1,  tor  H+l 

* 

0,  otherwise 

a 


then 

P(X>1)  = 7(^0)  « 1 - R(tj) 

Pflty  = 7(tjj  0)F(t2j tx)  = R(tx)  -R(t1+t2) 

P(^3)  - T^IOlFftJtjlFftgltjHj)  = Ritj+tg)  -RftjHj^g) 

where  R(t)  = P (successful  operation  over  t hours). 

The  above  two  sets  of  equations  for  P(X})  can  be  easily  extended  to  k-phase 
missions.  Both  cases  require  a reliability  model  for  the  element.  For  example,  if 
a constant  failure  rate  (X)  can  be  assumed,  then  a particularly  simple  relationship 
holds: 


-XtR 

FttJtj)  - 1-6 


More  complex  types  of  failure  densities  (e.  g. , those  accounting  for  wearout  such  as 
in  mechanical  components),  and  consideration  of  the  varying  stresses  on  elements 
during  different  phases,  can  be  Incorporated  into  the  reliability  model  as  applicable. 


♦If.  in  fact,  T total  hours  have  been  accumulated  beforehand,  replace  F(ti|0)  by 
F(ti|T),  F(t2|ti)  by  F(t2|THi),  etc. 
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If  the  standard-mission  cue  is  not  to  be  considered,  then  analysis  of  past 
flights  and  future  expected  operational  profiles  will  have  to  be  conducted  in  order  to 
estimate  the  appropriate  phase-transition  probabilities  required  for  the  P^)  model. 


I. 


f 


r 


Condition  3:  Repair  or  restoration  of  failed  elements  is  assumed  not  to  occur. 
Although  certain  types  of  failure  can  sometimes  be  repaired  in  flight,  and  although 
some  types  of  failure  are  of  an  intermittent  nature,  the  relative  occurrence  of  these 
events  is  generally  small  relative  to  failures  that  cannot  be  restored  or  repaired. 
Since  critical  elements  generally  have  backup  or  redundant  functions  (which  are  con- 
sidered in  the  sensitivity  model),  it  is  believed  that  this  assumption  is  not  too  serious 
for  the  purpose  of  criticality  ranking,  especially  in  view  of  the  model  and  data- 
requirements  complexity  that  would  result  if  the  assumption  were  not  made. 


E.  4 MODE  L APPLICATION 

E.4.1  Combining  Data  and  Model  Estimates 
of  Sensitivity 

As  shown  in  Section  E.  1,  two  equivalent  equations  for  obtaining  overall  element 
criticality  as  a function  of  estimated  phase  sensitivities  can  be  developed.  They  are: 

Equation  A: 

- Ji 


Equation  B: 


P(wf,Tf)  = PCS 

where  P,  C,  and  S are  as  defined  on  page  E-5.  If  no  data  are  available  on  the  system 
under  consideration  then  equation  B would  apply,  based  on  predicted  values  of  P(!E|) 
and  P(i,  j|Xi,3F)  for  developing  the  P and  C matrices. 

If  applicable  system  data  are  available,  then  observed  values  of  P(3?jc,0jc)  can 
be  obtained  and  equation  A employed.  This,  of  course,  is  desirable  since  it 
eliminates  errors  in  estimates  of  first-failure  and  transition  probabilities.  It  is 
noted,  however,  that  this  approach  involves  combining  two  types  of  sensitivity  values. 
From  the  equations  in  Section  E.  X,  it  can  be  shown  that 


P<\’0k>  = Ji  jjf+1  P(^l)(l-Si)P(i,J|^i,^)P(0k|3f;J)  + P(\) 


Thus,  estimates  of  P(3k,0k)  from  observed  data  already  include  actual  sensitivity 
values— the  (1— Sj)  factor  in  the  above  equation.  If  we  use  the  right-hand  side  of  the 
above  equation  in  Equation  A,  we  have 


P(wf,X) 


n k-1 
=*11 
k=2  i=l 


k 

£ 


J=i+1 


P(Xj)(l-S«)P(i,j|Xi,7>P(0k|l?j)S»  + P(^)Sy  + P(^n)S” 


E-14 


0 

1] 

0 

ij 

0 


I 


i 

f 

f 

i 


0 

u 

fl 

0 

0 

§ 

o 


'i 

0 


A 


I 

I 


0 

0 

0 

0 

B 


0 


where  S«  is  used  to  denote  a sensitivity  value  Inherent  in  the  observed  data,  and  sT 
to  denote*  a sensitivity  value  developed  from  functional  analysis  of  the  system. 

As  discussed  previously,  these  two  sensitivity  values  are  not  necessarily 
measures  of  the  same  event— the  sj'  values  are  more  a measure  of  accident  exposure 
or  accident  risk  than  true  accident  probability,  of  which  the  sj  are  representative. 

The  combination  of  observed  P(3fk»0k)  and  predicted  Sfe  values  is  then  appro- 
priate in  terms  of  developing  criticality  rankings  of  elements  if  there  is  a proportional 
relationship  between  the  sj  and  sj*  values— that  is,  if  there  exists  for  all  phases  and 
all  elements  a constant  C such  that  Si*  = CSj,  for  then  the  criticality  of  each  element 
is  multiplied  by  the  C constant,  thus  leaving  the  rankings  invariant. 

It  cannot  be  said  with  certainty  that  all  the  sensitivity  estimates  sj*  for  all 
elements  and  phases  are  in  fact  a simple  multiple  of  the  "true  value".  Rather  it  is 
more  reasonable  to  assume  that  over  some  limited  range  there  is  a consistency;  that 
is 


sj’flo  = cjJts'(Tc) 

where  Cjv  is  the  faoior  relating  the  estimate  of  the  sensitivity  of  element  x in  the 

phase  to  the  true  value,  and  Cj*  has  a relatively  limited  range  that  holds  for  all 

phases  and  elements.  ] 

I 

To  illustrate  this  point,  Table  E-l  presents  appropriate  model  inputs  for  a five-  < 

element  system  involved  in  six  phases.  It  is  assumed  that  1. 0 £ Cj*  £ 1. 2,  and  ran-  \ 

dom  numbers  ohosen within  this  range  were  used  to  obtain  the  sj'(X)  values.  Table  E-2  1 

shows  the  two  sets  of  criticality  numbers  and  relative  rankings  of  the  elements.  j 

It  is  seen  that  in  this  example  the  rankings  are  the  same  for  both  cases.  ; 

Naturally  this  does  not  provide  assurance  that  this  will  always  be  the  case,  but  it  can  jj 

be  reasonably  conjectured  that  if  the  Cj*  range  is  not  too  large  and  the  factor  is  ] 

uniformly  distributed  for  any  (j,X)  combination,  then  any  change  in  rankings  will  be  j 

relatively  minor.  j 

E.4.2  Implementation  Example 

The  Functional  Criticality  Model  was  exercised  using  Navy  3M*  data  and  jj 

sensitivities  for  the  Work  Unit  Code  items  of  the  F-4  J aircraft  as  part  of  a concurrent 
Navy  contract.  \ 

To  evaluate  the  inputs  to  the  model,  a data  survey  was  conducted  of  the  Naval  1 

Safety  Center’s  data  bank.  The  survey  revealed  that  the  data  bank  was  adequately  \ 

recording  the  malfunctions  registered  by  the  3M  system,  and  the  capability  already  f 

exists  within  the  Center  for  computing  mean  time  between  failure  (MTBF)  from  3M  ? 

failure  information  coupled  with  flight  times  reported  on  pilot  debriefing  forms.  As 
in  the  case  of  the  Air  Force  math  model  (designed  for  application  to  the  AFM  66-1 
data  system),  the  "When  Discovered"  codes  used  in  the  3M  system  are  inadequate  for 
describing  the  portion  of  the  flight  in  which  an  airoraft  is  exposed  to  malfunctions  - a 
basic  input  to  the  safety-prediotion  math  model. 


* Department  of  the  Navy,  Naval  Aviation  Maintenance  and  Material  Management 
Manual,  Publication  0618-200-0100. 
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TABLE  E-l.  DATA  INPUTS  TO  ILLUSTRATIVE  PROBLEM 
(Five-Element  System  Involved  in  Six  Phases) 


A.  Phase  Transition  Matrices 


Element  1 


Element  2 


Element  3 


p< 

1 2)  » 

0 

P< 

1 

2) 

a 

0.7 

P( 

1 2)  = 

0.2 

P( 

1 3 ) = 

0 

P< 

1 

3) 

a 

0 

P( 

1 3)  = 

0 

p< 

1 4)  = 

0 

P< 

1 

4) 

a 

0 

P( 

1 4 ) = 

0 

p< 

1 S)  * 

0 

P< 

1 

5) 

* 

0 

P( 

1 5)  = 

0 

p< 

1 6)  » 

1 

P( 

1 

6) 

a 

0.3 

P( 

1 6 ) = 

0.8 

P( 

2 3 ) = 

0 

P( 

2 

3) 

a 

0.2 

P( 

2 3 ) = 

0.1 

p< 

2 4)  « 

0 

P( 

2 

4) 

= 

0 

P( 

2 4)  = 

0 

P( 

2 5)  = 

1 

P( 

2 

5) 

a 

0.8 

P( 

2 5 ) = 

0.0 

P( 

2 6 ) = 

0 

P< 

2 

6) 

a 

0 

P< 

2 6)  = 

0 

P( 

3 4)  * 

1 

P( 

3 

4) 

a 

1 

P( 

3 4)  = 

1 

P( 

3 5 ) = 

0 

P( 

3 

5) 

a 

0 

P( 

3 5 ) = 

0 

p< 

3 6 ) = 

0 

P( 

3 

6) 

= 

0 

P( 

3 6 ) = 

0 

P( 

4 5)  = 

1 

P( 

4 

5) 

a 

1 

P( 

4 5 ) = 

1 

P( 

4 6 ) = 

0 

P< 

4 

6) 

= 

0 

P< 

4 5)  = 

0 

P( 

5 6 ) = 

1 

P( 

5 

6) 

1 

P( 

5 6 ) = 

1 

Element  4 

Element  5 

P<  1 

2) 

a 

0.2 

P< 

1 

2)  = 0 

P<  1 

3) 

a 

0 

P( 

1 

3 ) = 0 

P<  1 

4) 

a 

0 

P< 

1 

4 ) = 0 

P<  1 

5) 

as 

0 

P( 

1 

5)  = 0 

P<  1 

6) 

= 

0.8 

P( 

1 

6)  = 1 

P(  2 

3) 

a 

0.2 

P< 

2 

3 ) = 0 

P(  2 

4) 

=5 

0 

P< 

2 

4 ) = 0 

P(  2 

5) 

S 

0.8 

P< 

2 

5)  = 1 

P(  2 

6) 

S 

0 

P( 

2 

6)  = 0 

P<  3 

4) 

= 

1 

P( 

3 

4)  = 1 

P(  3 

5) 

r= 

0 

P< 

3 

5 ) = 0 

P(  3 

6) 

a 

0 

P( 

3 

6 ) = 0 

P<  4 

5) 

= 

1 

P( 

4 

5)  = 1 

P(  4 

6) 

a 

0 

P{ 

4 

6 > = 0 

P(  5 

6) 

a 

1 

P( 

5 

fi)  = 1 

B.  First-Failure  Probabilities 


Element 


Phase 

1 

2 

1 

0.02 

0.01 

2 

0.01 

0.01 

3 

0 

0.01 

4 

0 

0.01 

f» 

0 

0.01 

6 

0.03 

0.02 

D 

0 

0 
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TABLE  E-l.  (Continued) 


C.  Phase  Sensitivities 


Element 
2 3 


Phase 


ill 


I 


S'* 

S' 

S" 

S’ 

S" 

S' 

S" 

0.88 

0.2 

0. 23 

0.3 

0.388 

0.1 

0. 102 

0 

0 

0 

0.4 

0.444 

0.1 

0.117 

0 

0 

0 

0.1 

0.111 

0.1 

0.104 

0 

0 

0 

0.1 

0.107 

0.1 

0. 116 

0 

0 

0 

0.5 

0.565 

0.1 

0. 107 

0.918 

0.5 

0.52 

0.3 

0.327 

0.2 

0. 234 

0 

0 

0. 238 
0.  224 
0 
0 


TABLE  E-2.  CRITICALITY  VALUES  AND  RANKINGS  FOR  TWO  CASES 


Case  1 - Only  S'  Values  Used 
in  Equation  A 


Case  2 - S'  and  S"  Values  Used 
in  Equation  A 


Element 


I 


Criticality 

0.0556 
0. 0360 
0.0460 
0.0299 
0.0168 


Rank 


Element 


Criticality 

0.0582 

0.0377 

0.0508 

0.0338 

0.0192 


Rank 
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